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Introduction 



As you browse thmugh this second edition of How 
h HuUd Your Own Undi^rf^ound Hornet must 
be asking yotirse if, " What more can he find to write 
about after three prevbus books on the subject of 
underjjnjund homes.” 

The answer is basic. Like many suEijeots that 
are surrcjunded by good old y;mkee ingenuity, im- 
provements and advancements are con siitn t ly being 
made. This second edition includes the pertinent 
information that has come to light since l!ii7S in the 
field of earth -sheltered livuig. 

Consider that when the first edition was WTit- 



leii enerigy was the predominate word of the day. 
Today earth-shettered homes are beinjt[ t>iii!t mr^re 
for a preferred architectural style than for the 
energy-saviiijy!H factor. As you reEtdon you will defi- 
nitely notice the influence the 19&0s are having on 
design and materials. 

Earth- sheltered homes are now being ac- 
cepted as a modem style of home as compared to 
the sideshow ihey once were. To repeat a phrase ] 
have used in my previous books, e^^^th -sheltered 
living is aii idea whose time has come, 




Definition 
and Objectives 



The dermhbn of an underground bouse at first 
seems tc dally self-explanatory, bul if you consider 
ihf limilless variations of terrain, weather, and 
human tiatare, you can imagine the extremes that 
are pf>ssible. Therefore, a darificatitm, along wdlh 
niy definition, is in order here at the beginning of 
this lx>ok. Voucan imagme the extremes that might 
occur when somewhere, sometime, someone has 
set up a permanent residence in a cavern or cave 
KK) feel or more below grade surface. On the other 
hand, there are homes, particularly in California, 
wjth approximately A inches of soil or sod growing 
on the mof only to act as an insulator figainst ex- 
treme hot and cold temperatures. These two condi- 
tions should definitely be considered the extremes 
of engirveering ease and difficulty, 

Tht?refore, to avoid covering pmblems and 
methods of con struct bn that would probably never 
be encountered by a potential undergnrmud home 
builder reading this bo^:^k, I have established my 
parameters of a typical fif there such a thing) 
underground home to be ‘d to ^ feet under the earth's 
surface, ’fhe biggest reason I have for suggesting 5 



feet of earth over the roof of an underground home 
is that this is the point of best compromise. 

By compromise, I me pin that 4 or 5 feet of earth 
gives you the most insulation for the least amount of 
weight. If you consider that earth, wfiih an average 
amount of smpill rocks md dampness from rain, 
weighs around ItH) pounds per cubic foot, it is easy 
to calculate how many cubic feet or dirt you will 
have over your head. Multiply the number of cubic 
feet by 90 poujtds. This will give you an estimated 
total weight that your concrete rtH>f slab will have to 
support. The more weight overhead, ihe more 
reinfoixed concrete you will need, and the more it 
will cost. 

According to my personal tests and calcula- 
tions, 5 teel of earth will give approximately 90 per- 
cent of the insulation value thpg 10 feet of earth will 
give you. The cost and strength of the roof slab to 
hf)ld up 10 feet of earth, however, would be un- 
reasonable, probably three or four times more ex- 
pensive than a slab of concrete capable of holding 5 
feet of earth. Figure 1-1 shows a bar graph, for 
estimiiting the percent of insulation value in reta- 
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ibii to depth of soil. 

Jost as the depth into the gnmtid could be 
varied, the amount ofveftical exterior wall surfaces 
covered by dirt is likewise varied- The previously 
mentioned sod-rtmfed homes have no exterior walls 
covered hy dirt. AH the walls are built convention^ 
ally constructed. But the home which 1 have built 
and now live in has three-and-one-half vertical sides 
covered by a minirntim of 4 feel of earth. In all 
fairness, ['ve seen a few good designs with only 
three walls covered by earth. 

So now having mentioned the extremes for 
exposed exterior wall sudaces, I'll make this 
suggestion: If you are really interested in budding 
underground, go all the w^ay. The engineering 
problems are basicatty the same regardless of 
wbt‘tber you have one side, tw^o sides, or all four 
sides plus the roof covered hy earth. Nevertheless, 
the benefits are substantially increased in direct 
proportion to the more exterior vertical wall sur* 



faces covered. 

MENTAL AND PHYSICAL PREPARATION 

If the preoedii^j definilion doesn't scare you, cou- 
sider one more thing. Before you make the final 
decision to build underground, you will want to be 
preparednientatly,aswella5physicaliy,to hand ie a 
project that is different from the nonnaS. When I say 
pbysjiically and mentally. I mean exactly thau 
Building a hout^ of any kind will test a person's 
physical stamina. This is especially true when you 
try to do mosl of the work yourself. Remember that 
a concrete block lioaked by rain can weigh nearly 
100 pounds, that a shovel of wet dirt can weigh 
over 25 txmnds, that a cubic foot of wel concrete can 
weigh 100 pjunds a cubic foot, a sheet of plywood 
cau weigh 80 pounds, :ind that Sheetrock might 
weigh 120 pounds, 'These are just a examples of 
material weight. 
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Involvement 

fl yuu liHVe ii family, particularly a wife, I suggest 
you discuss I his idea in greal depth with her. She 
will have k) Ih? pjarl (if this project and you'll need all 
I he support you L-aii get; so it's best to start with 
your wife. It's one thing if your friends and 
neighfxirs think you're f^Kilish to begin building Liu- 
rierground, but if the family thinks you have one oar 
out uf the w^ater, then you’re .it a tremendous 
p^ychulogical disadvantage going into such a 
project. Chech It out with anyone who will bo 
effected shtiuld things go WTOiig, 

Friends 

So mjw you CEin just imagine the hick-indhe-head 
wtken some strartger (or fi’lendj [romes along and 
verbally tears your plans apitjrt wdth inaccurate and 
incomplete km>w ledge or facts, ora distant relative 
drnps in after a Sard day's work and proceeds to tell 
you that you have a screw Itiose (and probably 
means it). This is an example of the menial harass- 
ment you must be prepared to liandle. 

Somelime^i people can unintentionally be 
downright demoralizing. But then there’s always a 
trkmd to come by and lift your spirits by telling you 
that you are doing a good job and how much he likes 
the idCfi of bull ding underground. This is the type of 
friend you need. He i.s also most likely the same 
friend you can call on for a helping hEind, The persrm 
whu knocks your project probably won't hang 
around long enough to get invudved or help out, 

Conlriiry ti> pcjpularbelief, most people are not 
innovators or experimenters, rind they d.on't know 
tK>w to handle anyone who attempts to be one — 
except by critic izing. This is probably the truest 
statement you'll read in this hook. In my short life of 
44 years, f have &c^ far done quite a few uncon ven- 
tiunal things. Buildingan underground home is 
definitely the biggest risk from a financial view- 
point, hut It probably won't be my last project. If I’ve 
learned one thing by my experiences, it is simply 
lhal the overwhelming majority (jf the poptilation 
only wants to take a look at the unconventional. 

.Many pef>ple will say they would like u>do this 
and thnii, or someday they'll do such and such, but 



they really can't come up with a reason foi- not 
starting their dream pn.)jects immediately. They 
just procrastinaie until it's tthO lale in life to ac- 
complish anything (an undergrotind house, sailboat, 
ri trip, or a job change). Since this project was 
ctmeeived in August of U)77 I have discussed the 
idea wdth thousands of people, (^ver EjClOO people 
have visited my house in person, I have talked to 
another 500 people on Ihe phone fn>m Maine to 
California. Tve answered unctmnled letters to p<j- 
tential hihlders. 

My bcKiks have sold extremely w^ell so I know 
the interest is out there, hut to this date only one 
person has later contacted me and said: Vou know 
that, underground house t told you 1 was going to 
build, w^ell here's a picture of it finished (see Chap- 
ter 10), 

I do know of ruFmy who were very interested 
but were afraid, for wfiatever rea5ion. and are now 
living in a three -bednHim rancher— of which there 
are hundreds miire exactly like in our small town. 
Talk is cheap and so w>me people give it fjw'ay. 
Desn't waste your lime on idle talk; time is still 
money, .As you read (hi 3 ptiragraph, I'm sure you 
will reengnke yourself, friends, and family. I hope 
you are daring enough to be iiinovalive whether you 
decide to buiid an underground bouse or not. 

I am forttmate that mcist of my nelglibtirs were 
and are kind people and seem to be sincere in their 
friendship and Interesi. Bui don't count on this at- 
titude of acceptance of your endeavor. K xpect to be 
Called for^lish, dumb, and wforse. If you are lucky. 
Find you have nice neighbors, things should go well. 
Consider yourself fortunjite. But I will bet you my 
liisl d(?llar that there will be one joker in your 
neighborhood, just as there w'as in mine. This one 
neighbor w^ho was furious at having an underground 
hcjuse next door wasted a lot f)f his lime and money 
taking me to court for minor infractions. He tried to 
stop my construction on every front you could 
imagine— from causing rain runoff to flow over his 
property to claiming smoke from my construction 
site filtered into his house and damaged his prop- 
erty, He even tried to pul pressure on the bank to 
cancel my loan by claiming my house was n safety 
hazard to the community. Needless to say. he 
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Fljj. t-Z. TyptcaJ ¥t*w oF my sltyllg^ after a snow steurni, 



iiti alt attempts and my turned out 

successful. He has since moved out of state with an 
ulcer 1 hope t gave him. My new neighbors are just 
great and like the idea of living next door to an 
undergnmnd house. Tht'y now have open space to 
view. See Figs, 1-2 thniugh 1-fi. 

BENEFITS 

Now that you know w'hat 1 consider an titiderground 
house to be, and you have been warned of the 
mental barassmenls fi ll tell you of more physical 
problems and legal pitfalls in subsequent chapters), 
lei me ncjw tell you of the benefits you can expect to 
find. 

Fuel Savings 

Because temperature, rainfall, winds, and storms 
vary from coast to coast, some of your mqitir objec- 
tives will probably be different from mine. The 
reason 1 decided to build my geothermic (scjunds 
more technical than underground) home was defi* 



nilely the cold winters and the hot summers of 
Maryland. In the winter, the fuel bill in my previous 
cuiiverLtionahstyle home was doubling almost 
every year. And the electricity needed to run air 
conditioners in the summer wasn'l doing any better, 

Nature's Gifts 

If you have ever taken a tour tif any of the commer- 
cially ofKr rated underginunri caverns, you'll re- 
member seeing ei sign somewhere near the begin- 
ning Sitating that the temperature at this point never 
varies from a specific range, usually 54° fir 5h° F, 
winter or summer. This is one of the great gifts of 
nature that few of us lake advantage of. 

As you are probably aw^arc, windmills and wind 
gene ratorsare enjoy ing a rejuvenated popularity 
since the iuel shortage of 1973. This is one way of 
taking advantage of nature's free gifts. Another, of 
course, is using water power to turn a similar 
generating system. And don't forge tihat a few^ of the 
real hack-to-earth folks (who deserve a great deal of 
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crediO are using block ice frosen in the winler to 
keep cold storage areas ccwl Kummt’f h As for 

solarpowern I'll onty mention it and suggest that you 
read up on the subject before building your under- 
ground hone . There are millions of words w ritten on 
solar energy. It's here and now and forever, ^nd it's 
practical to use 

These gifts of nature, along with many others^ 
are used by only a small segment of the population 
because it's just not as eonv^enient as they would 
like it to be. Geothermic beat and earth itisulation 
are just as free^ but only tested and used by a minute 
few. I feel,, however, that this will be changing in the 
near future simply because the cost of all fuels will 
continue to dirnb at an unreasonable rate. 

Orvee you are closed in 4 or 5 feet underground 
with average exterior exfuisure, you can expect to 
find year-round temperatures stabilizing. Actually, 
the temperature does not stabilize year round until 
you are between 30 and 35 feet belovif the earth's 



surface, but the interesliiig fact is that after only 4 
feet of dirt and 10 inches of concrete the lowest 
temperature I have recortied bside my home while 
imdcr construction during the winter of 1977 was 
4b° F. This was wsthcmt man-made heat of any kind. 

Instead of paying to heat your house in the 
winter from tit mid-teens to a comfort able temper- 
ature near 72“ F, your additional heat requirement 
wdll be minimal. Remember, the constant tempera- 
ture referred to underf^round in only when there is 
no life activity. Once you add light bulbs, cooking 
heat, body heat, and appliance heat, the tempera- 
ture will be much higher and thus leave only a few 
degrees to be raised by conventional or experimen- 
tal means. 

Also note that in the summer these same heal 
additions are not great enough to require air- 
conditioning. The highest temperature recorded in 
oiir home since 1 97ft was 79° F. You must realize 
that every building and every location is as different 




Fig, 1 .3 Th$tie Is a twus4» vndsr Iti^rs tHJ'l no windows. 
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as ihc people who build lliem. You can expecl siotne 
<if t’Jdimpies to be ntt>re in ycmr favor t?r less in 
your favor depending on your situation. I am only 
quotinij Irom my own personal experience. 

Maintenance 

During tlie lime my working design was heitig 
formed, I nenirly overlooked the other major advan- 
tages h Consider exterior maintenance, Recauso an 
underground home has nt^ trim or paint, no windows 
to wash, no shingles to blow off. and the exposed 
w'alls are stone, you dt^ not have to put many hours 
into constant outside work. The only thing you 
really need is a good riding lawn mow^e rand a small 
push power mower. 

One problem I didn't count on w^as the difficulty 
in keeping a skylight from leaking. The extreme 



temperature of winter to summer, day to night, 
cause expajiaion of materials constantly. This al- 
ways made the joints and seams leak. The leaks 
never caused a major prcEblem, hut the rain droplets 
falling 18 feet below always kepi the glass dotjrs 
dirty. This problem has since been eliminated by 
better -calking as of 1984 and all is well with the 
skylight (rememl>eri it's not a factory-made unit). 

Permanency 

Don't forget that all exterior walls are concrete— as 
are the ceiling and floor. If they are designed and 
constructed correctly, they are impervious to 
nearly everything. Nothing — insects, fire or 
water— deteriorates the basic structure. So you can 
forget the annual termite inspection, rotting beams, 
etc. 
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EquiiHy importanL is tht’ elinimation of a mgjor 
fire [KiiefUiaL ff ycju liuild your house as i did mine, 
it is nearly impossible for a fire to get a fo(>thold 
unless you are a pack ra! and cram your storage 
areas with combustible items. Of course, even an 



underground home would be vulnei'abJe to this type 
of oarelessness. 

Theft Factor 

Hy clinimMling al! windows, you remove the lemp- 




Rg, I'fi, S4(etcti qf Ehe circular 
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ULiun t)f vuluL^rable openEngs lo 3 pel.iy thief even 
ihiJUgh we know' ihnt the professional to 

find LH way to ^teal regardless oft he type of hr>itse 
you have. Ne vert, he lesiSf an underground house 
definiifly gives you a feetmg of security and stabil- 
ity. 

Far the Lady of the House 

When you don'll have wimJcjws on eveiy W'all. y(,)U 
tan ,'irrdnge furniture in an endless combination 
because you never hl[>ck a whndow'. This should lie 
partieuEarty interesting to the woman of the bnuga^- 
htildt She wil] delight in the fEicl that she wilt not 
have (0 wash windows or buy as many enrtains as in 
a couveniional home. 

Property Conservation 

L^sl, but not least, is one of my favorite reasons. I 
t»ughi approximately 2 ^ acres of rolling hillside in 
beautiful Harfrird County. Maryland. After building 
a 36 Q(t-'!iqui'ire-fLHjl housft, including the garage., I 
Htill have 911 percent of the acreage unable and 
unobstructed by any man-made obiccts. Besides, 
the childrtm can't knock a baseball through my win- 
dows, 

Now that you know all the good points and arc 
thinking seriously about a sublerranean home. I'll 
tell you a few of the alteniiUEves you can begin to 
think aboul. 

alternatives 

Tht' alternatives are unlimited; just let your imagi- 
nation take over. For example ^ these houses can be 
circular, rectangular, or sguare. There are one- 
story, split-level, and probably two-atory houses. 
They are as small as one or two rotima. i>r as big as 
my 4 tTx- 9 flToot, tw'o-level house. Size and sba^ie 



are only the first of many major decisions you will 
ha ve to make. 

Skylights or domes are usually necessary. 
Sometimes they cover indoor gardens and stime- 
times Lliey only provide light to rooms. You could 
have one dome or six skylights or anything in be- 
tween. One underground house 1 know of has the 
main entrance by a staircase to the center of a 
circular layout. I consider this an unconventional 
underground hou.se because of the irregular room 
shapes. Room locations and exits are your ptTSonal 
choice. The methcid of construction is what is cru’ 
cial. The most [mptmanc thing to consider is ihul 
ojoni location wdll have to moot building codes for 
your locale. 

Another factor that enters into alternatives 
regarding your house design is the land or site 
where you select to build. Does your deaijijn fu the 
land? Remember, you can build an underground 
home nlmost anywhere except a sw'amp. Once the 
exact location is established, you eliminate ntany of 
your alternatives. For example, if the land yem de- 
cide on is rocky, ytm will not be excavating as deep 
as you would if It w'ere a sandy soil with no rsx:k3. 

And if the land faces north instead of south, you 
certainly would not want to build the open side 
using glass. You shtsuldn't excavate very deep if 
standing tv ate r is close by. 

,As your plans begin to progress and by the time 
you meet building codes. ?oning regulations. 
neightxjrhfHKi restrictions, and avoid [he naiural 
pitfalls, you won't have the Limitless possibilities 
you first pictured. Nevertheless, even after meet- 
ing all these regulations, an underground house will 
still be a challenge to the imagination. 

Keep tossing over in your mind all the things 
you could add to make your home interesting and 
individualistic. 
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Design and Land 
Must Work Together 



Tbede'sijinofycjur house and the contour of the IcUid 
must work together. Fig. 2-L. 7’his is true 
regard less of what type of honie you are building, 
but never more true thiin when designing an under- 
ground hi>UEst!, Any land with a Wfuer table low 
enough to build a conventional home could be used 
U) build an underground lujine, but a water table 
vjiries fmm site to site, The water table is the depth 
underground at which you first come in contact with 
standing water under normal prevailing conditions. 
It is also a fact that the drier the land, the easier 
your underground endeawir. 

Whatever you do, don’t buy the first piece of 
ground you come across. Look around until you 
have found a couple of acres you really lilte. If there 
is such a thing as the ideal Itxration for an under- 
ground house, it w^ould be the top of a knoll or hill in 
the high section or your locate. It is also obvious 
that you can't always get the best kHratkm. fiocause 
this is one of the most imptKrtant decisions in your 
life, make it the best pcjssible, h»i>k very carefully 
St the drainage adjacent to your potential house 
|(X'^ation. Pretend that it has been raining for a week 



and imagine where the run tiff would be going. This 
is Lite first step to judging the usability of the land. 

WELL DEPTHS 

Check the depth of some of the wells drilled in 
recent years adjacent to your choice of properly. 
You will be ICHiking for places whore wel I depths are 
2<J0 feet or deeper. This tells y<m that w^ater is not 
near the surface of the land you will he building on. 
iTiis is not to say that if the neighbors have a well 
only 100 feel deep that you Can't build aji under- 
ground home nearby. It's only an indication that 
moisture is closer to the surface— thus nearer yt>ur 
potential bouse, 

EXCAVATING 

The type of excavation problem you could run Into 
is this. If by chanee. you started excavating in mid- 
summer when most sections of the country are 
entering their driest, months, you could be deceived 
Lutg thinking the land is really ideal. When the 
following spring rains begb fas they always do), the 
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F*g 2-1. My house unds' conslnjcUon Tho hPack line Indiwtes Ihe prchperty line, 



lantl an>Lihd I’cjuld turn inUi n big swamp, holding 
water like a spurige. If this would happen, oftourse, 
Walter would try to seep ihropgh the concrete wall, 
(Inor, or roof, 

WATER PROBLEMS 

The action of water ctJ^rn in >; through a roncrete flfinr 
of any house is hydrostatic prcasure . Briefly, this is 
when the soil around the concrete block cannot 
absorb any irwire water and the excess water cannot 
runoff because it is surrounded by a less porous sful 
or a rock formation. 

At this pi lint, the water has no where go hut 
through I he path of least resistance (.usually your 
cojk'rete flixfror block walls), Mcrre water Is seep- 
ing thmugh because of gravity atid tills water has 
weight. 'I’bc weight causes pressure at lower levels 
and thcrekire water is forced through any minute 
opening Fig, 2-'i), This is n condition you must 



avoid at all costs when locating your undergr’outid 
houF^., 

If possible wait until you have a rainy period. 
The greater the rainfall the better, A positive way 
to see w^hat the ctindilions would be around your 
lH>use if it were ali'oady built would be to dig a hole 
20 to 25 feet deep. It shr>uld be big enough to climb 
down into, hut be extremely earuful of caving wails. 
Examine the aid I closely under Fictual conditions. If 
you don't have lime to do all this investigating or it 
is not feasible for some reason, or you w't>ulri prefer 
to have a professional give you advice, lotik in your 
lt>ca[ telephone book uiidtir engineers — stiil testing 
or engineering— soil. Every community of a 
reasonable size will have one or more listed. 

.Anywhere there is a major construction going 
on. especially road work, there wilt be soil testing 
facilities close by. This will cost you, but it 
definitely worth the expen,se if the land youVe 
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F^. 2-2 Pockflls ot vvatef cause pnessure b^low. 



thinkiny; of buying b questbnablt^n Remember, 
walcr leaking iii your imdergrotind home coold 
rciiike it Liijelcss, and you would lose everylhiiiK that 
you have invested. 

COUNTY REGULATIONS 

Your county probably has a department called 
"Land Use Soil Bank'' or some similar title. These 
local offices are usually a Rood source to check once 
you have limited your search for the land to one or 
twi] parcels. 

Another local government depariment to 
check out would be the Health Department, Well 
and Water Division. The stale of Maryland, as with 
mosl other slates has offices in each country or 
township. Eitch office should have complete topoK' 
raphy maps, charts, and documental testing of the 
soil and earth conditions in the area where you are 
contemplating building an underground hsjuse. 

Als<J» farm- related agencies such as the state 
farm bureau and the department of agriculture 
should have up-to-date soil testing results for com- 



mercial farming m your area. 

i\ny and all this information is valuable when 
trying to make up your mind which piece of property 
tf) buy. Be prepared to meet resistance or Eimitcd 
ccKiperation if (hese local otiicials knciw you are 
contemplating building underground. My sugges- 
tion to you, nt this stage, would be to keep your 
plans to yourself. Remember, this is the voice of 
experience talkicig. Use all these at>urces to their 
fullest, combine them with good judgement, and you 
shouldn’t go w^rong. 

1 strongly suggest that you make the final deci- 
sion on exact locatbn and gel the deed in your name 
before beginning the design of your building. The 
reason I say this is that many ihbgs can happen on 
the way to the lawyer’s office for final settlement 
and the best laid plans of mice and men often gtJ 
astray. 

FINANCING 

Y’ou might nut gel financing at a reasonable rate or 
you might not get hmuicing at all. Let me tell you 
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wh.ll happened lo me because iL may very well 
h;ippen tn you nnd you can ptan accordingly. Bc- 
ciiu.se I bill It niy llouse in ihii community thru I was 
In ml and lived in all my life, as did my parems and 
relatives before oie, you can see that the local bunks 
wc.-re definilely on a first-name basis wdihme. Aside 
friim my life-long residence, my credit w^as flaw- 
less. 

When I decided to build a new bf>use {my uji- 
dergrc.iieidirnentions asofyel were Linann[jnru,:ed), 1 
stopped by t<i see my friendly banker. After a short 
discussion on houses in general, he asked me how 
much I needed. I gave him my figure and he said^ no 
problem. Within a few days a letter came In the mail 
stating I hat I could have the amount 1 requested— 
jusi stop in when I was ready to finalize the ban. U 
wan just that easy even though I was going to be my 
own contrsk'tor. This fact will bother some banks» 
mid especially if you don't have the credentials 
similar to mine. I had 15 years engineering 
backgmujLdf professional regi»tr>% and the ejtperi- 
encr of building prcvbus liomes. 

Remember that to this point they kni}w nothing 
Ilf an underground home. So I have the letter of Joan 
appruvai, but — as I am a basically honest 
individijal— I decided to tell the bank of my plans to 
build under ground. Asamatter of fectf I even built a 
scale model of my house. 

fie was impressed all right! So impressed that 
he said he couldn't possibly approve a loan for a 
far-uul venture like an uniiergronnd home, ,At this 
point, the negotiations began. After a great deal of 
pleading and promising my life away, tltey changed 
their minds and approved my loan. But this was only 
because of rny tife-bng ties to this particuiar bank. 

If a stranger or a younger, iess-proven indi- 
vidunl approach my bank or any other loaning 
insiitutifin for money to build underground, I'm 
afraid the answer would be short and sweet. No, 
nn, nn. Tfila story is not meEtnt to discourage you, 
but only to emphasize what you are up against. 

As for V.fl.A. and F.H.A, bans, they aie even 
nwne difficult lo obtaiti. If you qualify, check int(» 
them to see if they will loan money for building 
unrierground. I've read art ides claiming that F.H.A, 
and V.N.A. are realty interested In an energy- 



efficient construction, but 1 believe this to be girtnl 
public re la (ions. To qualify, a dcsigri would have to 
be appiTived by their review lioards and I know how 
Lhjit goes. Paper work, paperwork, debys, delays 
and more paper work. If you c,tn obtain a commer- 
cial ban, by all means do it, even if it is fU a higher 
interest. The aggravation, isn't wfirt h a few' dollars. 
Don't Wfiste lime begging or waiting for govern- 
ment assistance, 

RESTRICTIONS 

;\f]otber problem could th,'jt restrictions do not 
allows Ein underground home to be built in the area of 
your choice because the soil is unsuitable. TlK?se 
are just a few of the potential roadblocks to F-H:tually 
getthig £i deed in your name. If yfiu invest your 
valuable time and money designing and building for 
a particular site and the deal falls through, it would 
be unfortunate and costly. If a professional draws up 
your blueprints, he will Eidapt to a particular piece of 
ground, if you change lcK;att(.ms, the prints would 
have to be revised to suit the new local ion. This sS 
not necessarily true for a conventional home, but 
most likely true for an underground hom-e, 

LOT SIZE 

I also suggest that the size of your Jot he no smaller 
than 2 fttiTes, The reason behind this statement is 
purely cosmetic. Conventional bf.>mes can be de- 
signed to be attractive side by side on small plots of 
grijund {such as many developments are), but in riiy 
opinion an undergrrnmd boiiK? loses much of its 
apfieal when crowded by cemventionaJ homes. 

Now let's assume ihEit your dream JcMration is a 
reality, 'f’he deed is in yournEtme. If you have picked 
out a good piece of land. 50 percent of your poleutial 
problems wdll be eliminated. See Fig, 2-3 and locate 
the lay of the land that most resembles yours. Note 
the house locfiliop in each situation, I will explain 
the pros and cons of each as I see it. 

JNTO-THE-HILL APPROACH 

Int{>-the-hill construction is the most piTpular ap- 
proach to building underground {Fig, 2-4). This 
method is by fEirthe easiest to build, especially from 
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Rg 2-3 Three baebd poa;)ibili1ie$ far an undergrovrid houSQ location 



viewpotnl^ because approximalely S5 per- 
cent of the L-ubic footage has to be excavated ► The 
reason this h ideal is that you will need tons and 
tons of dirt to backfill and complete final grading. 

The intO'thc-hill method provides a natural 
method of moving building raaleriab amimd by an 
ordinary truck. The upper pan of the hill allows you 
to work at roof level. At the same time, the natural 
slope will give you access to the lower level by 
normal vehicles. If it were not for the ability to 
deliver building material tfj the lower level by 
truck, you would Itavc to keep a crane of some type 
on the site to lower the heavier bnilding material. 



Cranes are expensive to rent. 

LEVEL GROUND 

The level-ground method is to be used as a second 
choice for quite a few reasons (Fig. 2-5). First, 
backfilling is much mcire expensive and difficull 
because lIjei structure is above ground atid, because 
you did not excavate, you have to obtain fill dirt 
frorn somewhere to cover it with. This is definitely 
a course to take as a last resort. I had to buy sM>me 
extra dirt for my final grading. I called every prjssi- 
ble source to check prices of a dump-trutk load 
(approximately 14 tons) and I found the prices I in 
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F*g 2-4. This intD-the-h»ll method Is «leal from a material-handling standpomt. 

1978) ranj^d from per ion to $10 per ton for the you would have to rent a crane and bucket to 

best quality topwjtL put the dirt on top. It would be unwi&e to take a 

S<i you see» buyin>i the j^ood earth isn't an bulldoi^er nn ymir top roof alab regardless of its 
ineiipensiv’e approach. Even if you could get dirt for designed strength. This would be expensive and 




Frg 2-5. SiicMilling and sKtra earth gel te be oosi prnmbrtlva when beildiing underground atxjve naiural grade. 
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time'Contiumiiij^pThcexlraequipmentcombinecl 
wiih the cost of buyuJK and hauling soil will make 
the style more e)iE>ehistve than you piTibably want to 
get involved with^ 

A second ixunt to consider when Icniking fit the 
ground ‘leve I style is that the heat loss and heat 
absttrplion is greater when a mass of earth is less m 
volume and above the natural terrain. 

There is one p<)sitive aspect of this type. It 
might be easier to comply with ItKal building codes 
sintply becanse you would bc‘ able to exit fnim each 
exterior wall with limited trouble and cost. Also, 
you elim inale the cost of the initial major excava- 
lion. 

BELOW GRADE LEVEL 

'I’he be Itjw 'grade 'level is, in niy opinion, the least 
desirable appri^acb (Fig. 2-6), The major reason is 
that exit and entrance would have to be up and down 
a set of steps, and a garage entrance wouid be at the 
bottom cd a hill. Unless a wcihriesigned drain sys- 
tem is installed, this presents a drainage problem. 
In many cases, an auxiliary^ sump pump Wfould be 
required (o pump storm drains up to a natural drain 
level. In almost atiy situation where the house is 
built below a level grade, the drainage system he- 
comes a major endeavor and nlst> very expensive, 

Coniiider the possibility of a dogged drain or 
power blackout. Your house would be flooded-. N^)t a 
nice thimght, but it is pctssible. In addition, the 
pump on this system wdll require occasional 



maintenance. If these features don't bother ycm, 
tlien gth atiead and use this method. 

The construction is basically the same in 
methods one and two. If there is one benefit to the 
he tow^- grade-level house, it is that you will ntn have 
to haul in additional fill dirt when you are doing the 
final grading. 

HALF-AND-HALF CONSTRUCTION 

Half-jind-balf is a term Tve given to the many homes 
built, as the term Indicates, half underground ;ind 
half above ground (Fig. 2-7), At first tbiughl, you 
could argue that there is no difference between 
these homes and thousands of conventional homes 
( hat have used their club basements as a daily living 
center. 

I guesn this is teclmically true, but if you look 
closely you will have to agree that there is 3 real 
difference. Figure 2-7 shows the major feature that 
qualifies the half-and-half house to be called an 
underground homo. Usually the structure above 
grade level is used for a garage, storage, an area fcsr 
solar heai-s!torage tanks or possibly a workshop. In 
ah fairness, the half-and'half hi>mes researdied for 
this book had less than 2D percent of the actual floor 
spiice above ground, and that 20 percent was atw^ays 
a non living area. One of the advantages of this style 
is that exits and entrances are more conventional, 
and thus it is easier to meet building codes on local 
restrictions. If there are disadvantages, it would be 
tile extra exist of working on twrj levels and extra 
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Fig 2 7 HflJf flrtt) h&IJ ts a good idea fiom an engineering viewpoinl. 



precjjution that would have lo be taken to ensure 
against water seeping along the first level uito the 
lower level. 

BASIC NECESSITIES 

Now that yoiiVe getting down to aerbus business 
withlhisearth'sheltered home idea, don't overlook 
the forest for the trees, You should be cKpentitig 
some unusual problems to show up when you do 
something as different as thls^ but don't forget the 
bask* necessities that should be considered re- 
gardless of this type of house you are building. 
The accessibility If) good mads in winter or 
rainy seasons should be considered seriously. It's 
easy to say you like reiiM>tenes,s and getting back to 
the wildeme&Sf especially when the weather is 
Hjood rind you’re excited abotd a new project and are 
physically active, hut this house wdll be there a long 
time and so will the mortgage payments. Stop and 
think how you will feel about a specific Itication in 10 
years. You've settled down a little, probably have a 



few more gray hairs and the children are growing 
like weeds. That beautiful picturesque, four^acre 
tract of land you ged real cheap 10 years agi'J because 
it was 5 miles to the nearest paved road now pre- 
sents the problems of daily trips to the store and 
children walking to meet the bus, [l might not be the 
ideal location you firs; thought it 

Also check into the cost of running telephontf 
cables from the road to your hf.>use. The cost varies 
from location to location, as does the method by 
which the electric company charges you to bring 
power to your house. The way it works in Harford 
County, Marydand is like this: the electric company 
will install service lines to the meter* regardless of 
the distance from the existing p(jwer source, at a 
charge of approximately 50 cents per font 
prices). The cable will be phiced in a ditch 22 to ^:4 
inches deep to the comer of your brnse nearest the 
electric company’s service line (see Fig. 2-S). If you 
want the meter on a wall or ptst farther away thani 
the nearest point, you have to pay the Electric 
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Fi^. 2-8 i™taU yaur «leC(rlc nine fhe nsarfl^l corner of your noN&s to thour source, 
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Company so much per additional toot of power line 
requirettn. Thai cost is appnixinnjrtlety $10 per foot. 
Quite a difference and tjuiie an incentive to install 
the meter on the nearest corner to their (electric 
company) sfturce of power* 

Ask precisely what the charjijes will lie. You 
will find the telephone and electric companies ver\- 
coopt^raiive oreanizatiems when planninfi the loca- 
tion of lines, meters, and the place of line entry into 
your underKTOund house, I won't ^o into gas lines 
because 1 emphatically recomrnend that you don't 



even think about licjuld gas, propane, or natural gas 
as a fuel. 

As you know, a leak in a gas line is a serious 
probJem anywhere, but in im underground house, 
it’s more of a conccni bt^cause u! ibe air tighiness of 
the stRicture. Don't ask for trouble with these fuels; 
building underground will present more than 
enough problems. If you stick strictly to electricity 
as the utility and a wood- or coal ‘burning stiive for 
heating assistance, youH be safer and happier. 

Before signitig your life aw^ay for a parcel of 
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land, make sure water is available. Most likely you discuss before hand wiih the driller the method of 
will drill a well deep If you have a j^ood piece of paymenl. Most drillers have a set fee per ftwl for 
ground. One of ihe regulations In Harford County, soft din, another for hitting rock, or they will quote 
Maryland is that an approved well usually must be you an average of the two prices, regardless of what 
drilled before construction can begin. You would be they sthke on their way lo water. Also ask them 
in sad sfmpe to get your money invested in con- about drilling a second or third hokn if the first or 
struct bn and find out the re is no water down below, second turn out to be dry. Some drillers do the 
Well drillers are usually full of valuable infor- second drilling for half price. Some have other ar- 
matbn. They can probably predict the depth, qua!’ rangt-ments. Find [JUt be.for^ you start drilling and 
tty, and quantity of water you will find fairly accu- not after you hit rock. 

rate. Experience has taught them a great deal. So Once you geta grjod w'ell, you have to get rid of 

have faith in your well driller* You have the final say the waste it creates. Sewage disposal is just as 
as to the location of your w^ell (after the health important as finding water. Once again ihe kjcal 
department suggests a part icu Ear area). Make sure regulations dictate your septic system’s location, 
the well driller agrees with your choice. size, and configuration. Make sure your land is 

One importaiu phase of drilling a well is to ,tppi:oved for a satisfactory system before you build 




Fig 2-9 A typiQal zon^ miap will have each plui of land ideirtltrad by a code number rridicaling its possible use 
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(evt'n if il ea itctl la standard requiremenOH Tf public 
Nt’Wers aren't close erujuj^b to hijok into, ask for a 
perc tt^st before tmyinj^ a piece of grtmrid fur a 
private home. If the soil is nut suitable for ei i^juod 
sewer system, it most likely is not j^oing to give 
gcHtti driiioiige for your house, 

lk>n't buy property because it's itiexpensive. If 
you do, it win come biu;k to haunt you. Sooner sir 
buer you'il pay for buying ei niEirginally acceptable 
piece of ground, kenieinber, you don't get some- 
thing for [lothmg. Cbeck out all codeSn rejifulations, 
ordiniaices, and zoning laws that might apply to 
youi' chtJice of property to see if they wnll cause you 
a problem building undergrcEund. 

Some land luis restrictions attached to the 
deed from previousowmers. Forexample, years ago 
a dedic:aled firmer could liave stipulated in his will 
that his faimlrind never be used for anything hut 
farming. This Ciiti be done legally, and all t>f a sudden 



you could find yourself raising a herd of cattle in- 
stead of building an underground home. 

Another ssiurce (jf restrictions comes from de- 
velopment preferences. If a housing development 
has a set of restrictions elrawui up. they might in- 
clude the size of the house, material used, and style. 

I have never lieFird of one that allowed underground 
homes. w^atch out. Zt>ning laws will be the 
easiest t[> cocTiply with. They simply control things 
like mult ifamily dwellings, com meTE;ia I ventures, or 
famting. 

It’s v^ery^ esisy to find emt if a particular piece of 
land is zoned for a single-family underground house 
(Fig. 2 - 9 ). Just stop by the county zoning depart- 
ment ?ind look at their z[}ning map, I think every 
county in the nation has one. Now I'll assume ynur 
dream location is a reality and the deed is in your 
name. 

[f you are mit discciuraged by now, continue 






FIq. 1, Noilce that rh«na Is no mortar batwaen block— only 
sii^Bce bondirtg. 



reading into Chapter 3. RemeEnbcr^ Tin Lrying to 
save you afiKravalitm, inauble, and money “not dts- 
couraRO you. 

EXTREME CONDITIONS 

I met a miiJt from Preston, Maryland whfk tackled 
underHiound living in a way moat people never 
think of. He is building underground abtjve grade 
levels Why you might ask? Because southern 
Maryland is close to sea level and the sand soil has a 
water table close to the surfEice. It has been said that 
if you dig a hole to place a mailbox post you'll 
probably strike water in that area of the country. 
Mr. David Greenlaw and wife, Debbie^ are actually 
building Ifi inches abtjve the virgin surface on fill 
dirt. They plan to bring in additional earth to cover 
the struct nne. 

Mr^ Greenlaw is practicing what I've stated 
before. He k building on a 4-acre tract of land. In his 
case he is building a man-made p<ind on the property 
and using the excavated earth to cover his house. 
He is alsa using the technique of surface building to 
erect the structure rather than the conventional 




2^13- Suri'ac;9 bonci on boUl siOas of tbe block. 
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nwirtFtr block as I used as shown Ln 

2-10 and Fi^^, Ml. 

l?urfact- bonding is the latest innoval.kjn to hti- 
corTK* popular with underpround home builders.. The 
ut|jec[ is t£^ slack concrete black exactly as if (hey 
were bein^t mortared tuj;,5eihef— except they are 
siai'ked dry {[luinarless). A coating is applied to the 
exterior of their block formiag a membrane that the 
manufacturer daitna is stronger than mortared 
bItK’k. My expertise is with pf.>urcd concrete and 



mortared block. My expertise is with poured con- 
crete Find mortared block, J can say is time wdll tell. 
To date (spring 'R'^) I've heard nothing but favorable 
results from surface banding. Most people surface 
bond exterior and interior; that is the accepted 
method. See Fig. 2-12. 

Mr. Greenlaw's six-room, 1 2 U(J -square -foot 
Hwmse is definitely an iniusual underground hf>nie. It 
is the only one I know of that is underground atxjve 
the gTEide surface. See Fig. 2-12. 
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How To Get Work Done 



rit?tiiLJse you are building your house yourself^ you 
certainly don^l lack energy or interesL. There Eire 
only a few things that can stow you down. These 
mdudo the weather, a lack of money , or poor plan- 
ning. The first yf>u have no control over. Money is a 
personal thing between you and your bankn you 
know how much you have to work with and how 
careful you tnust be with it. This leaves planning, 
and you h;!Vu total control over it. WTalever you dcj, 
dtiEi't cotifuse planning with designing, Designbgis 
expanding an idea. Planning is the art of allocating 
yuur time. 

Design will be settled kitig before you actually 
begin to build, and you really can't do much chang- 
ing after you have actually begun pouring concrete 
and laying block, lince your plans are approved by 
all appi'oprtEile autbi>r tiles and a building permit has 
been issued. y<ju can consider tlie design pha^ of 
your project final (except in minor instances). You 
are asking for real delays if you make mEgor desigri 
changt's once construction has begun. 

Time allmnition will continue frfitn day one of 
construction to the time you use the last paint 



bmsh. This is the impt>rtant part of building that you 
have control over. Time is as important as money. 
Sometimes it is more important because money 
can’t buy time, but in time you can make money, 

Once you're committed to building an under- 
gr<nind house, figure on one year of continuous 
wcjrk on your part— maybe even more— depending 
on your desire to get the job done and nature's 
cooperation. 

First of all, don't get behind beffire you start. 
Break, ground In the early spring. If you wail until 
nitdsummer, you wnli be in a race with mother 
nature to be:it cold weather. Of course ^ I'm assum- 
ing that youTe building the underground house in a 
region with extreme seasons (such as in Mary hind), 
if you happen to be in the deep South or Southwest, 
you just have to appreciate our problems of chang- 
ing seasons. 

The reason it is imperative to complete all 
concrete work and. gel it covered with earth is 
sitnple. Concrete expands :md contracts like any- 
thing else with heal and cold. The expEinsion and 
contraction caus^^ cracking, and that is a condition 
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you need lo iivoid at any cosit, Thifi is why 1 suj'j'est 
you p)nn carefully to be flhte (o pmir yuur fCK>f slab 
dunn^ a t ime period where the tempera Lure doesn't 
j<el below freezing; or vary to extremes of hr>t :tn[l 
cold. 

You mu-it realise that that if your building were 
be in ji built in a locale where the tetopf^ratLic’e tnight 
reach HX)® F during a day in September, but fail 
to 4(3® F at nijj^jtf causing a 60° F differential, crack- 
ing cctild deve lop. This CLnidition would pmbably do 
inort damage than actoalty pouring concrete fit 50° F 
itnd kiving the temperature drop to 32° F al nyil, 
Ihe CK( rente differential is what CEifU?!es die cracking 
problem. Jfow's that for a ptanning problem? 

I can't begin to tell you how to plan well per- 
sonally, 1 d(>n'[ think any b[n>k can. You are Ijom 
with that nhilUy, It's almost a ta tent— like singing. 
Ftirtunnitety, I was born with a planning ability a 
little above averagt^. E know, however, that if 1 had 
lieen even belter at planning my }ob would have 
been much easier. Ju'st think a little bit ahead. UonY 
overlook the little things such as sroall tools, nails, 
!'T a water cEM}lerH 

The following is a good example of sOEiiething 
that happened tn me. 1 had a gas generator on the 
site to use while building the scififfolding for the 
ruof. I rushed to the site early in the morning with 
aiy power saw. starting the generator and, !o and 
behold, I'd forgotten my extension cord. For tire 
w,'uil of an exlension cord, liottrs of work were lost 
until 1 lefi the site and picked one up. 

Now I was ready to cut boards, and 1 did— for 
about 15 minutes. Then Life generator ran out of gas, 
Aij if this w'asn't bad eramgh, I didn't have a con- 
tainer for the gas. So by the time I got a c:in out to 
the gas station, back to tbe site, started the 
gcrverattiraiid was ready to work, 1 w^as starved and 
ready for lunch. 

Of course, 1 didn't brown bsg a lunch at first 
because I didn't realise how much time it takes tr> 
drive 3 miles, get a sandwdeh and a soda, and gel 
back to work. I soon learned to brE>wn bag a 
sandw'ich on those days w'hen 1 planned to put in a 
full day's work. Lf there is food Eind drink on the site, 
I f[)und I could get Ein average of two more htmrs a 
day of working time. This really adds up tni a year. 



[ have to admit thiit the dEiy I described was 
unusual for me, but it is an exEimple of whal giMjd 
planning .md a little tlK>ught can prevent. 

How^ to get additiouFtl working time Is the eter- 
nal problem for du-it-yourselfcrs. I presume you are 
working a regular 4 U- hour w^eek to pay frjrlife (jther 
128 hours and the house, l.,et's also assume that you 
use 1(3 hciurs a week traveling to and from work and 
to and from the building site. You probably need 
seven hours of sleep a night and lime to eat. E.J:'t's 
say that is 10 lifoura a week. This gives you a total of 
L09 liours just to eat, sleep, and wxsrk at your regu- 
lEir occupEd.ion, '‘rhaL leaves by hours to take care of 
personal business, see your family, yaiclalize, aEid 
build a house. So you sue, there's really no lime to 
waste in idle talk. You CEsnntJt waste effort of any 
kind. 

Out of the fine lines you wdll have to walk when 
building Ein underground house is tactfully dealing 
with laid handling friendly, inquisilive people. This 
sounds like an unfriendly gesture but it is not. 
Here's what I mean. Naturally an UEiderground 
house is interesting. .VI ay be some day there will lie 
enough underground homes amund so that the 
majority of the public will have seen one or possibly 
have been inside of one. Once this hEippens, of 
course, the novelty will be missing Find the curiosity 
seekers will not visit you. This is definitely in the 
future, 

lie prepared for the present because, as the 
word of your innovative project .spreads, your 
friends and neighbors will slop by to talk with you 
about your hoii.se . This is the problem. How do ytEU 
politely keep on working w^hile they are asking you 
basic questions? Renieinber, after a w'h lie, you have 
answertri every^ question many times and explained 
the details to Euany people. But each time the ques- 
tions are asked, it is the first time for your friend. 
Soon you wdll fmd yourself talking more tluiti w^ork- 
ing. Nevertheless, it is gt^od to know" that people are 
interested, so you just doysiurbesl lEi work and talk, 
talk, and work. Most people will volunteer a helping 
hand and that is something you can always use. 

INSURANCE 

With all the visitri-rs you will have on your property 
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fnjTn t)ej;inning tt» end. 1 siifigest you obtain h good 
insuiant't' pi I icy covering person;il liabiliLy. As I'm 
sure you art' avk'^rc, it's awfiilly easy lo have an 
irijury on a con strut’ Cion silt. This is especially true 
in ihc early slagcs when [be terrain is full of ditches- 
rubble, nails, loose timber, and so on. 

,'\sk your lawyer about p(j sting the pmperty as 
a means of liability prtneclion, but don't count on a 
no-trtspassingsifctn to protect you agatnist a lawsuit 
if soniHJne would get hurt. It would be voided by 
your perwinal invitation to visitors or workers. You 
are still liable for these people. Anyway you slice it. 
you need a (?ood itisurance policy. 

Explain In deiEiil what you are building to your 
insurance agent. Consider that building undui- 
gronrsd requires deeper excHvaticin and higher 
scaffolding and movement of tons of concrete find 
t^teel, I can't reiterate enough to be w^ell covered 
with insurance from the day you buy the land. Don't 
forget to ask about the pissible tile ft of const ruction 
matertds. Plywmctd and ^ x 4s have been known to 
grow^ legs and walk avvay from a building site after 
dark— more than emce- 

BEST WORKING HOURS 

I Ictund the best time to work uninterrupted was to 
start at sunrise, I don't mean just early; I mean 
exactly at sunup. Once y'ou get used tri these early 
hours, ytju'll find work progresses much faster than 
evening work, it’s also invigorating and the sun- 
rises seem to he gtJtjd for the tnind. To he honest 
with ycju, I found the weekends, holidays, and vaca- 
tion days Ui he the time to get the big jobs done. 
You'll find that the larger pkises of constmeti^m 
need to be completed by continued hours of work- 
ing. 

You can never pet a big job done Ifnr example, 
plumbing) if you do it 15 minutefi at ^ time, one day 
at a time. It will lake 15 minutes to get the neccB- 
sary ti>ula and supplies t ctge the rand ready for w^tirk, 
wliL'lher that work perbd is to be for 10 minutes or 
!!► hours. This is another way to s-ive valuable lime 
by planning. If you have only a few minutes to work, 
do something lb, at can berompfcfciJ in that time, if at 
iill pissilile. One such job would be hanging a door. 
Or use the litrie to prepare a piirlicular area for a 



bigger job. Keep this train of thought in mind and 
you will find yog have saved days by the lime you're 
finished building, 

During early mtimings and evenings, J used to 
take care of small things, Ifytmcan arrange to take a 
vacation at times when a big job needs to be Com’ 
pleted, then you are fcirlnnaie. There's nothing 
worse than having a complete week off from your 
normal job, have it pass, and accomplish nothing 
significEint. It ctm really demoralize and frustrate 
you if il Itappens. 

Still another phase of getting wwk done is 
affected by avaiiability of material. This is where 
planning far ahead on your part can prevent a 
problem. When ordering material, he sure to give 
the supplier long enoujjh advance notice to deliver 
supplies by the time you need them. Don't w’Eiit until 
the last minute and then waste time because you are 
inissitig a 2 X 4 or one concrete block. Don't forget 
that you're not the only one ordering supplies. I>on'l 
expect the vendor to jump at your reqnesl for im- 
mediate delivery^ 

If there is one w^ay abtive all others to save 
time, it is to complete one craft throuj^hout the 
house. For example, if you are putting furring strips 
on the block walls, start in one niom and eunlinue 
thnoughout the house. T^he same goes for plumbing, 
electric, SheeLrf>ck, painting, or whatever. If you 
try to complete one rwm at h time— from scratch lo 
fuial trim— and then move on lo the next rtjoin, you 
will spend most of your time putting tools away and 
getting new ones out. 

Also by completing one job th roughs mt the 
house, you become skilled at the particular job. Tht' 
only thing lii be said against this method is that it 
gets boring. For example, haenmering nails for 
three days and then painting for three days becomes 
very monotonous. Jumping around can break this 
monotony, but It wastes valuable time. Mix and 
match these llieories of getting work done as they 
fit your situation. 

Probably the most effective lime -saving idea 
ibil I will meution is the following: When yog have 
help available, whether it’ii a friend, relative, paid 
vi^orker, young or old. male or female, don't over- 
kn>k the fact that everyone can do st>me type of 
work. If you ask the wn'ong pc'rsnn to do the wremg 
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job, yjiu either hiive tt» holdtht'ir blind cirdn ihejtjb 
over. ;ask ;i child to do a man's work and vicjt? 
veraiJ. Thisi way iieitltcr peratun will becomtr [rus- 
iralLtJ by Ix'iiiii; asked to do a job they can't handle. 
Use your labor etfec Lively, 

[Jon'l take fm- j^rEtnted, how^ever, ihfH your 
Hfe-tonf; buddy knows how in snider pipes togeLher 
juyl bt’causc hi- says he can. It would be a mistake on 
your part to let (hi si friend go off to one end rtf the 
bouse to do pinto biiig wdiile you worked at the 
other, thinking you were getting twdee the work 
done only to find out weeks later that every joint Ite 
cunofcled leaks. Now you have doutile labor and 
possible material expense. S,et a helper w^ork up 
gradually until you have confidence in his ability. 
Vour eyes nausl be the final judge. 

About ihe only other thing w^hich is really im- 
portant as far as saving time and making workers ier 
is to have wcuk that needs to be completed inside 
■md outside even after you are under roof. In Har- 
ford County, Maryland, just as in most other 
locales, the weather varies considerably. Even in 
mid winter, we have inrasional time periods of 
Wiirmer- than- usual lempfratuft. When this hap- 
fjt'iiSi get Something done outside thatcait't be com- 
pleted in bad w-eather, ItJ I he warm weather, there 
are .■surety going to be davH that rain prevents ouL- 
side work. 1 know of people who w'ould Just cancel 
Ihal day's work, Hut if you’re reEtlly iuixious Li> 
complete your house, you can always find some- 
lliing eonsl rue live to do whether it's wdnter, sum- 
mer, night, day, rain, snow, or clear weather, 

RIGHT TOOL FOR THE JOS 

One of the Ihggest mistakes do-lt-yoursclfcrs do is 
Iry to mevf h mountain with a teaspijon. If you needi 
a jackhautmer to break conciete, don't stall If it 
can't tje broken easily with a sledgeharnTner, rent a 
jackhammer. 'I’he cost might seem expensive, hut 
you get 1 he job dc>ne anti go on in oiher things, 1 ?on’l 
waste energy and time cutting wot>d with a dull saw 
hkNle, Keep ii sharp, Huy a new^ hi fide. If you have 
three acres to get inio Uiwn. don't try lo [Jo it by 
hand. Heni or b<irrnw a [rai'lor. If yoti have piece oJ' 
while pine trim wi-Hjd '.'4 x inches, don't try^o cut 
it with a coarfte-b>oth, 10- inch circular saw. 

Now y(>u set what I mean by getting the right 



L[}[>1 frjr the job. Too m;iny people spetid valuable 
t ime and energy using the wrong coo I frtr a job, I'hey 
end up mining the tool or the material. They hurt 
themselves physically or at mitiimum become frus- 
trated with their ability which soon leads to bigger 
mistakes. Kent or buy the right Uh>J. It's just us 
wrong to use an overs laed tool fora small job as it is 
to use a small tool for a big job. 

RENTAL EQUIPMENT 

Retital equipnient doesti't perlain any differently to 
underground homeu than conventional homes. As 
with any other business, prices vaj-y. Shop around if 
you have the opportunity, but don't be fooled into 
thinking you’re saving money lo rent an air com- 
pressor (fi>r example) $3 cheaper per day but you 
have to drive oO miles lo gel it. 

There arc businesses that rent anything, and 
most times I b.^y are I he phice to go, But don't forget 
that the spc-cialty business sometimes rent equip- 
meiu. For example, a lumberyard might have an 
insulation blower to place loose insulation. Buy the 
insulation and sometimes you get the use of a 
machine free or at a reduced cost. 

If you are using a lot of steel in your under- 
ground ]K>uae, maybe the steel company will loan 
you a torch outfit (if you can use it sFifely). 

It wouldn't be unusual for a lumberyard to loan 
or rent automatic nailing guns or the guns that shoot 
nails into concrete. Ask around and you ttiight be 
surprised at what you find for rent, 

BORROWING TOOLS 

iVevera h^ol borrower be are words my dad used to 
constantly repeat to me. He w^as an auto mechanic 
and he had many expensive tools. He said the way lo 
keep a friend is to refuse to loan him your uwla. 

'fhese words of wisdom proved true once again 
while I was building my tmder ground hc>use. Exam- 
ple: I loaned a neighburliood friend my new 10- 
poLuid sledgehammer. He took orve swing at a chunk 
of concrete and broke the handle, lie said tile liandle 
was Ei I ready emcked, I didn't argute, [ just lorik the 
pieces Nmie, took my Si 5 loss, and the friendship 
has never been the same since. 

This e.xample is retjented Ihousands of times a 
day, but neighbors, friends and relatives keep on 
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aiid borrowinj; ttmtla. This liltle example 
rruiy M'mnd pt'Uy, and iL shouldn't be taken oul of 
pmpoitioT) to its Value an advice. 

AjittMid rule of thumb would be to pay particular 
attention to lending or borrowing any tool that is 
complicated (such as elecirtc drills, saw\ etc.h 
Measuring devices such as micrometer^ trail sits, 
cameras, fit into the technical equipment cate- 
gory, Comnion sense tells you the odds of some ones 



else' stool breaking while you have it and vice versa 
in direct proportion to its complexity. Don't dwell 
on this subject; simply give it some thouji^it. 

1’he impi>rtanl factor in making a decision 
about bommung or lending tools is lime and dis- 
tance It's one thing to loan a friend your hammer for 
five minutes while he's working w'ith you on a job. 
It's another thing to loan a casual acquaintance — wfK> 
lives ii] the next comity— your new power saw, 




When to Hire a Professional 



tt iit for me tu sit here m my office writing a 
book and tell you to plan ahead and save money 
wten Lhis was something I found most difficult to do 
successfully. Because you are reading this book. I 
have to assume that, if you huild, you are planning to 
do some of the work yourself. Should you decide not 
to build underground^ this diapier will be a help 
regardless of the style of himse you decide oil, as 
long as you do 50 percent of the buying and building 
yourself. 

As we ad know, there is always more Lhatt one 
way to do anything. This is never more true than 
when building a bouse. The crafts that 1 found easy 
you m.iy not, and vice t^ersa. As you read on, keep 
this in mind and pick the subjects you feci comfort- 
able with. 

PROPERTY LAYOUT 

One of the easiest ways to begin your project Find 
save a few dohi&rs right from the start is to locate 
and lay out your house comers on your property— 
once you own it, Alt you need is approximately 30 



wooden stakes about 1 x 3 x 48 inches, roughly 4tM.i 
fcfel of surveyor's string, a surveytir k transit, a 
plunrb bob, and a lOO-fooi steel tape measure. Most 
likely, a local rental company wilt rent a transit to 
you and they can show you how to use it. 

There is no need to bny a Iran si l. They are 
expensive, and you will only need this mstrumem in 
the beginning phase of building layout. It is one of 
the fevv items thal I suggest you rent as a method of 
savbg money. In Ftddition, transits around construc- 
tion sites have been knowm to grow' legs and walk 
aw^ay from their owners, never to he seen again. 
.After a short lesson with your transit and a few 
practice readings, you can lay out the comers of 
your house as well as anyone. Just go slow end 
double check yotirself. lie sure to check local regu- 
lations regarding side clearances to your property 
line. Your house usually has to ho at least 10 feet 
from your side Ixnindary, but check the code to be 
sure. 

Underground structures do not necessarily 
have to be kept 15 feet from your boundary (see Fig, 
4-1), The original reason for the IS-fooi, side- 



29 




cleiH-giice ruliiji? was so that a fire truei! could pasij 
between your property line and your structure. If 
you build underground, you possibly could build 
closer than 15 feet to the pnoperly line (especially if 



the teTTEiin were kept level). This is one question 
that must be settled by local officials, ft's belter to 
be safe than sorry. I hope no one considers building 
an underground house under these crowded coiidi' 




Ftp- 4-2. Sometimss a [ampofafy 
wooden stake is placed ne^r a 
steel post 
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tionSf but if you muii, you musL, 

liy lellinj? y«>ii to locate your house comers, I 
3U11 not surest in ^ that you try to locate permanent 
boundary survey mtirkerij. These are Itvo different 
and this ia a jub for a profeasiona] surveyor. 
Also, mosi ItJCEiliiies require a certified surveyor to 
check theae boundaries and a practicing lawyer to 
record the deed. 

If, however, your locality d<)es not require 
property to be re -surveyed when cbaugiug owners 



and you can locale at least one of the original (alee I 
pipe) markers (Fig, 4-2) arid you're aure il's a gcKjd 
marker, then you can proceed to check all the cor- 
ners of the prfjperty. This can be done fay the 
amateur if the properly in question Isn't too big or 
doesn't have many complicated measurementa . See 
Fig, 4-3. 

LAWYER'S FEES 

Lawyer's foes connected with buying property or 
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rfccjrdiri;^ mi3rtKaj?es are occrtsHicitilly a rip-off. Ask 
frietidii who have recently purchased land or a house 
what thei] charges were. One of the biggest sur- 
prises ctmnected with home building or buying that 
everyone eoeounlers is that the actual cost of the 
prufx^rly that is asked hy the seller is only the top of 
liie icehit^rg as far as cost goes. If anyone you know' 
has receiUly purchased real estate, they will attest 
tfj this. I’m relaying this warnirig especially to tiK' 
younger person buying hh first prop^^rty. Hero is a 
1 1 Hally hypothetical example only to show the pro- 
gression of dollars required to buy a parcel of land tfi 
huild on. Rente m her the figures and items are esli- 
itiatfd because they vary drasticaEly froin locale to 
Inciile. 

SAMPLE PURCHASE 

Here is tm example ad in a newspaper: Two-acre 
lot. wc,kOried: nice view, S2(.hf>fK}. The sum adver- 
tised might seem reasonable if) you, hut don't relax 
and write a check yet. At the very beginning, a ptre 
test is required to ensure the health departntent 
th;it :i septic system will work well on this level. If 
that is required, add to $21)0 depending cm how 
easily accessible the land is. 

Once you actually agree It) buy the land, it 
might have to be surveyed. Add $200 tf) SbOO de- 
pt^nding on how' complex the shape is. Next you 
need a km^yer for the title search. This covers 
hidden ownerships or liens plated against this 
property by previous ow'ners. Add abtuu $500 for a 
normal search, Of course there is a tax. The fax is 
usually real esLatc tax (not sales tax). Real estate 
taxes arc paid a year In advance so yam must reim- 
burse [he previous owmer his share of that year’s 
tax. Suppfise the real estate tax for said property 
w'as $800 a year. If you bolJ^^lt the property three 
months into the tax year for Va year) , you would have 
to reini burse the prevunis owner for ‘Vj of the year 
tax or $6tK). lUit'a the law'. So a piece of land tif 
yours may be higher or lower. 

Now you have a registering fee. This is for 
recording your ownership on the courthouse 
records andevery'where else the law' requires. This 
could run over $2tXl dt? pending on where you are. 
Then there is a stamp tax. 1 his is e.xactly what it 



implies. A little seal Is attached to the documents as 
they go through the lei^al channels. I’his is n local 
tax as opposed to the slate sales lax, Add Sfib to 
$1,50, 

Now you see how the price of buying land goes 
up. If the property has a building on it, you might 
have to pay for a terinile inspection. Sometimes the 
seller or sometimes the buyer picks up the bug tab. 
Don’t be surprised if you also get asked to lie Ip with 
the financing expenses. There are many pliuis and 
systems you could get invtiIvLal in, but the results 
are the same— it cost you money, 

REAL COST 

Already this $20.[WM> piece of ground could b<" as 
high as $22,500, and you could continue to add little 
hidden costs that you might encountet . When t say 
hidden costa, I'm not indicating that the system is 
trying to deceive you. I only mean that these errats 
are not spelled out in big blac.k letters to a first-time 
property buyer. Because most people don't buy 
homes and propctty on a frequent basis, I'm sure 
miiny people tend to forget what was involved iti 
buying their property. Also, the cost changes from 
year to year. These costs do not include the h(jok-up 
of utility, highw'ay access costs, permits, or any* 
thing other than getting the deed in your name. 

Kortnnately, I liave a reliable frietid who is a 
lawyer and antdher who is a banker: so I feel ct>m- 
fortahle buying and selling. ! can't caution you 
enough to check for undisclosed costs. .As for tax 
staitips, loc alt axes f fees, etc., you're stuck. They''iie 
everywhere and inescapable. So for now accept 
them. .At least most are one-time costs. 

EXCAVATING 

Now that you have your land, are happy w'ith it, and 
are ready to break ground, let a local excavator with 
gciod bulldozer (Pig, 4-4) do the heav^- digging and 
grading. Even if you could afford a dozer, you'd 
probably waste days learning how' to u&e one well 
enough to dig a foundation. A pnjfessional can usu- 
ally do a foundation in one or two days. Once the 
foundation excavation is complete, you can begiu to 
do work yourself. 

If you're dextehous enough to operate a back- 
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Fig -4-4. A 4S0 Ca«o bulldozer ig noi loo tm^ll and it's no! iOO large - 



h«je, youL’aii iiivt'il of your money for a ^ut\ 
rtHum. Fore lari ficiUioriH ii baekhoc is a mbbcr-tired 
IriJL'tor wd(b scooping; bucket on the rear and n 
bi|HKer senopiciiLf buckel un the frocit^ Holh are by- 
rlrauliealJy operated and easy to operate with a little 
help from an experienced operator, 

Tht'Sf mechanicat w^orkhorses are invaluable 
^imurtd a consl ruction site. For example, after tile 
dozer c3ij(s the bole and cuts a driveway, you can dig 
your own fiaiter^i, spread your 4>wti gravel base in 
lit drivew ay, and itiove or di ag anything that needs 
moving. Set- Fig. 4-b, I'hese used hjjckitoes are 
available las nf 1972) through dealers or private 
s-iles. It really makes no difference what the price is 
as Jotig as it's a good value. The ptnnt is that, if ytm 
service it regularly ajid don't misuse it, you can get 
your fuil price back w^hen you sell it after your home 
is Complete, 

Kerne mber that this same tractor will most 
liki'ly do all of yniir fiEie grading, leaving only hand 
maricurinfitiii complete your lawm. The most impor- 
tant thing is that these vehicles can work close to 



your under gr(.n]nd home and in many cases can work 
and grade even on the roof. Grade the rcKif cmly if 
your advising engineer says it is safe Itj^ do so. The 
uses you will find foi this tractor are unlimited. 
Remem bt^r. ghop carefully to find a gcjod buy, Take 
an expert with you aa you buy a backhoe. Then don't 
panic to sell this vehicle immediately when you are 
fitiished because it will retain resale value. You 
might even pick up a few extra dollars doing small 
digging jobs in the neighborh[K>d, 

BUILDING MATERIALS 

Now that you've rented a transit and bought a 
hack hoe, youVe ready to buy building material. By 
building an underground liorne using my method, 
poured ctmcrete and concrete block are the tw^o 
biggest single purchases you’ll make. Check 
supplier prices carefully. For example, ray liouse 
required nearly 8UOO concrete blocks. When 
cliecking prices with the four major suppliers in my 
area, I found delivered price of a standard 12-inch 
concrete block 1o vary as much as 15 cents a bkx:k. 
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Fig 4' 5. A bac^fho^ in ths dHggmg position 



iL docsii'l take ei geniLiH tu figure tht^ ht-re. 

If yau hiivo a methrjd nf haiilin^j and unbading 
these hlctckSn y^ou ceui save a bundle more. Hut moat 
people don't have access to the equlpcnent to move 
pallets of block (you need a heavy-duty forklift i so 
leave the job of delivery' to the block company. 
Don't make plans to lay these blocks until you actu- 
ally see them on your site. I i kick cotnpanies are 
famous hr missiriR their delivery date by days, anti 
eBiM’cially to a first-time nr private home builder. 
The reasrm is siiriple. They have good intentions 
when the dispEilcher says he will deliver on a par- 
ticular day and time, but he knows you are an indi- 
vidual. I’htm a large contractor who is a regular 
customt^r calls an hour after you do and wants 5000 
blocks delivered the next day. You can easily flgui'e 
out who is going to get tlieir bJ^>ckson schedule. It's 
not you. 

By tht? wjsy, most block companies have sec- 
onds. These are blocks with cracks or chips. They 
are just as good as the first grade emee mortar is 



applied. Ask abtml them. They could Ije used for 
interior w'al Is M an additional savings. Don't use 
them on the exterior walls. 

CONCRETE 

Now fr>r the concrete? —remember you have to pour 
footers before you can lay block. Refer to Chapter 8 
for details on how to prepare forjters, Once your 
footers are ready for concrete, don't even consider 
mixing your own. Buy from a IncEil contTele du liv- 
ery company. There are two stEtndard mellYods that 
concrete compEtnies use to deliver concrete lo your 
site. 

Cem^nt Mixer 

One w^ay is the conventional notating ba^rel^:^n- 
the-hack type that you commonly know as a cement 
mixer (Fig. 4-B). This type mixes cement, gravel, 
sand. Eind water as they drive down the mad or on 
your site. The only problem is that they are batch 
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mixed- 1’his meims Lh,it if you ordt?r B yard^ of 
cnncrefe, I hey load the cylinder with the appro- 
priate arqounl of cement, sand, andijravel. The only 
thinfi left out is the water This is added when It 
reaches yrmr site, 'The catch is that you now owm 
and pay f<tr all f> cubic yi^rds of concrete even if you 
over estimated aiid can only use 4 cubic yards. 

Square Back 

The second method of dt'livcrin^^ concrete is the 
nt'WurH rccttin^^ular’box type. This type of tonc^rcte 
truck carries all of the mj^redients— cemejit, sand 
ftravt'], and waLcr— in separate containers. Once 
you arc ready to prtur, they be^in to blend these 
components together, f{>rming a slurry- mijt uf con- 
crete only seconds before it comes out of the truck. 

With this meihrid you only pay ffjr what you 
use. Because everything is unmtxed until im- 
mediately prior to pouring^ the truck can stop 
pouring at mi y time you designate and return tft its 
hcjme plant without wasting anything. 

They do, however, charge a fee if you order a 



small amiiiinL, (usually an addiiinnal 10 percent). 
You wdll have Lo pFty this fee if the total yards used 
frtsm one truck is less than abtiul o cubic yards. This 
second method also avoids any panic rush to ptmr if 
a problem arises. The first method requires dump- 
ing to begin immediately after the w^ater is added 
and continued pouring until the truck is completely 
empty -(eveti if the excess is dumped in your drive- 
way), 

Because most companies in a given area will 
charge the same pter cubic yard, the only other 
advantage you gain is service. If you are pouring 
your ftHJters yourself, iry^ to be ready for the first 
toad of the morning from the concrete company, 
ITie reasoning ss that this is the only load that will 
be on a knowm time schedule, .■Yfler delivery of the 
first toad, the driver returns to the company and 
loads up to begin his next assigi^ed delivery. The 
laler in the cbiy the mtjre delays he has encountered 
on previous assignments. Therefore, you could wait 
for hours for a load to be delivered. In all fairness to 
the com:rele companies, it is difficult to stay on a 
schedule. Once I had a crew {>f friends o ver to help 




Fig <-6. A [ypitsl tiafrel typ 0 of ooncnele tojck. 
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and ib‘ imck wa& three biurs late; we just stood in. advance, and don’t pay fnr any thin until the job is 
around wastinK time, dime ti> yi>ur j^atisfiuHioiu [l shtmld take about three 

If you have a choice, definitely buy fri>m a successive days of good w^i>rking weaiher li> finish 
Lompaity that mixes concrete on the site because the exterior walls of a standard: underground house 
you'd only pay for what you use. This is f>eLtcr than {ii there is such a thing). 

a premix company because youorder in advance and Anytime you're working with a small contrac- 
have to pay for the full load w^hether you use it or tor. ask his price. Once the work is done and you’re 
not. Contrary to what you estimated your concrete ready to pay the bill, ask if be gives a discount for 
usage would be., you'll probably miss by at least a paying cash. Sometimes they will give you a good 
half yard due to inexperience and pfjssibly an un- discount for paying cash because they avoid the risk 
even ptmring surface. of a bad check. Alsti w^hen dealing with a small 

contractor^ get a clear understanding as to who is 
ordering and paying for sand, mortar, and water. 

MASONRY 'j'ht; total price is usually the same w^hether you take 

Now that your footers have been poured and ymir care of ihese items or the block layer does, 
blocks have been delivered, lei an experienced It's y serious delay to have block and workers, 

block mason lay your bk>ck. Here's your chance to but no sand. If you can work with your block layer 
save again. Get a price to lay the block frfjm at least and have him agree to lay one day's worth of block 
three different small block laying companies with around the total perimeter of your house— maybe 
gtn)d reputations. Check their work and reliability three, four or five blocks high tFig. 4-7)— and then 



Fig. 4-7, Ttie iic>or tan b* poured wHtwjul forms. The concrete ifuch wilt tiQve eaey access to ihe dump erea. 
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leave Lhe sittj and cnme back at a later date at no 
extra it will be easier to pour the crincrete 

flt«>r. If your raast>n bis to contiruie layinj? block 
until the walls are at their maxitnum heij-ht^ it only 
makes it harder to move men and equipment around 
to pour the concrete floor, 

FLOOR SLAB 

Back to saving money. Hire a coTicrete finisher to 
pour the smotsth floor slab. This is one of the most 
important jobs in fiuilding your underground house. 
If the floor seta up utieven, or rough, or cracked, it's 
a major problem becauae you will most likely be 
putting carpet and tile directly over the concrete, A 
smcHtth level surface is absolutely necessary. Find 
out who the contractors prefer, 

A Ktjed way to find the best people in the trades 
of plumbing, block laying, concrete finishing, etc., is 
to Icxsk for the one that can't give you immediate 
service. He's naturally in demand. The guy who is 
sitting by his phfine and can start tijmorrow is not 
busy for a reasim. Find out why, I found it was belter 
to wail for the busy man than hire an idle contractor , 
Tm not teiUng you not to give a iicw man a chance, 
but be careful. The ctmcrele finishers will give ynu 
a price in cents per square foot. Once again, find out 
what this covers. How smooth should the pouring 
bed be? What about level pegs? 

For clarification. Level pegs are wooden or 



steel pegs fFig. 4-6) driven in the ground so that ihe 
top of each peg is level with the others and to the 
grade level that you vvant ynm finished concrete to 
be. .As your concrete flows and you work it smooth, 
it should end up level wdih the tops of ihe&e pegs. 
'ITiis way you don't have to use any type of leveling 
device to ensure a level floor or footer, if the pegs 
were pul in accurately, then the flrx>r should be 
level. 

Pouring a slab of concrete is another w^ay to 
save a few dollars. If your area is un level, fill low 
spots wdlh gravel. Gravel fs much less expensive 
than filling these holes with concrete. For example, 
a cubic yard of concrete (as of 19S2) was approxi' 
mately $49 delivered, ,A cubic yard of small stone 
wmuld be apprtjxi mately $4 delivered. This is quite 
a difference in cost if you're only filling a hole. 

INTERIOR WALLS 

A second reason for pouring the floor after a couple 
of courses of exterior wall block are laid and before 
the interior walls are started is because of the 
difficutty of levelitig and smoothing concrete one 
room at a time. There is abtsolulely nothing to be 
gained by pouring concrete after interH>r walls are 
up. L‘>on't even consider this method. 

.A third reas{>n to put interior w^alls up after 
fioor slab is complete is that it is very easy Ui lay out 
the walls in their actual position. This is how^ I 
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](jc;ik!d my interifm walls (Fi^. A-9), 

t)ns!c ynur fltK^r is finished, take the H'idth of 
your interior wall block imd cal a bfiard ihar width. 
Usually in an underground home you can use 6dnch 
concrete bjcjck for interior waits (unless your en- 
gineer says ^^^he^^^dse), 'I’his board shiruld be ap- 
proximalely 8 feet tong for ease of handling. Now 
with a KKJ-foot tape measure and a can ctf bright 
spray paint (why not red) and a chalk line, begin to 
lay [he entire flotir pkai on the concrete floor. Spray 
aiong both edges rif the board, leavitig a wait toca- 
Eion mark (Fig. 4-S), 

This system is g(jod because it gives you a 
chance lu check actual sizes of roijms rather than 
lofjking at a blueprint. By this time you need 
psydwlogica] lift and you will feel a acnse of at” 
cuniplishment seeing your rooms in full scale. Also, 
riuw^ is the time to make a ehaiige in wall location — 
not later. Walk through the make-believe rooms. 



Check out door locations,, openings, closets, mom 
sizes and anything else you can think of. 

MORE NECESSARY PURCHASES 

Now that you have things started, there's titi turning 
hack. Tliere are a few more things to buy (prefer- 
ably used). Watch for a bftrgain on an acetylene 
cutting-torchoutfit. They are easy to use, and you'll 
need it to cut the metal rebar 1 hal you’ll be puttbg in 
like concrete roof and retaining waits. They are hard 
to find, but you will need one, and renting it is 
expensive. If you rent by the day, you are rushed to 
get your cutting done and return the torch outfit. 
This is a good way to have an accident or make a 
stupid mistake. 

Buy a iguod radial -arm saw new or used. It wilt 
be one of the most valuable tools you acquire, and 
you'll probably keep ji forever. Check prices 
closely and watch motor and blade sizes. Ask your 
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Fig 4-10. An oM slalion wagon can be used Ho haul nnalar^els while you are bulldtag tho house. 

Erk'nd^i md t^xpL-rts about sizes and brand nam^^s, well. L>oinK a job twke will waste both time and 



He member you're ncil a professional carpenter so 
don't buy tliK super contractor's model. Just buy the 
site you need. 

AiaithcTthinK 1 bought that has proved to be a 
lifesaver is nin old stalicm w^aj^on. I recently found a 
]^^S Hanibler, The body was shot but the motor and 
transmisaion were in good shape (Fig. 4-10), I have 
come to call it my "pf.K>r man's pick-up.” if you price 
pick-up irucks you'll know why. An old suilion 
wagon can haul (one way or another) 90 percent of 
the supplies a pick-up truck can, I loaded blt>ck sand,. 
wcH>d. steel concrete, and anything and everything 
in it. If it has (o go to the junkyard it was cnoney well 
spent to have an "almost pick-up truck'’ for building 
this house without piaying for and destntjying a good 
truck, (jive it thfjught. 

REPEATING WORK 

There is an old saying that goes '"I’here is never 
time to dt) work right the first time, but always time 
to do it over.'' This fits home construction very 



money. 

When building the underground home de- 
scribed in this book, 1 was in a hurry to pjur the 
small roof, I didn't brace the supports as good as I 
should bjve. The fomis fell after 1500 pounds of wet 
concrete was in place. This little accident tt*ok a day 
to clean up, plus the loss of n yard of coBcrele, 
broken forms, plus the time and material to rebuild 
the form-S- For the chance to save an hour and $1 Di it 
actually cost me :S250 more, plus additional ItJ 
hours' w'ork. Haste makes w^asre. 

The preceding example is one of getting in a 
hurry or being careless. Here is an example of bad 
planning. I know^ someone w^ho started building an 
underground house and, after the walls were up, he 
figured it was time to grade the lawn. He wanted to 
let the grass get a good start. After hours of work 
grading Eind raking, he planted 2fK) pounds of grass 
seed, A beautiful job. So now back to building his 
underground bouse, 

T’he next day a concrete truck got stuck in his 
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newly plnntf^d Iriwn. 'Hie electricjan5 parked their 
carj; on ihe Uwn» scrap buildinij material gnt 
stiK’ked amund, inspectors, visitors and others 
walked all arciund the pmpertyn By the time the 
htnise w^as done, he had to grade 98 percent of the 
lawn over again. A waste of about 10 brnrs, Don't 
plant grass seed or do the final grade until the house 
is cumpleteh 

Yet another cost tierause of bad planning was 
the man who paid a backboe operator to come in and 
dig a ditch hir his water line^ This cost S3S per ht>gr 
from the time he left his [the operator's) shop. The 
ditch was dug and the backhcKH left. My friend now 
went aitd lM>Light pipe, placed it in the ditch, and 
called the backbie contractor back again; $35 per 
hour from the lime he kaves his shop. If my friend 
would have bought his pipe beforehand, digging and 
covering could have been done on the same day, 
eliminating a couple of hours of travel time. 

And then this one Tm guilty nf, I decided to 
hurrv' up and get the carpel installed once 1 got the 
walls built. All I had to do was paint, I didn't realiae 
how much trouble it was to keep the carpet covered. 
This extni effort caused me six or eight hours sim- 
ply protecting the carpet against paint. Faint before 
you install carpet. 

And then there is the waste of not knowing. 1 
saw a ntan finish his house abt>ut July 4. He planted 
dozens of little expensive bushes, trees, and shrub- 



bery, A hot spell set in for about 10 days and most of 
his landscape work turned; brown even though he 
w'atered the plants. Ask your plant nursery people 
when tt> plant in your locale. You’ll find midsummer 
usually is not the time. 

One last example of waste is not buying 
wi‘iely+ Most lumberyards sell 2- x 4-inch- xg-fool 
lumber best (grade A), good (standard), and 
economy jgrades. As of January^ 1983. in Mai-yland, 
the prices ranged from $.89 to $1,90 per 8'ftx)t, 2 x 
4. So you see a real saving is ptjssihle when buying 
any quantity. A friend ofmuie bought the best grade 
2 X 4s because some were to be used where they 
would show. The result was that he only used about 
ten 2 X 4s in places that were visible. The remain- 
ing 1 90 w^ere used inside walls on places that would 
never be seen again. Re should have bought ten 
grade- A 2 x 4s and 190 economy -grade 2 X 4s, This 
little oyen^ight Cost him about $135. Mistakes like 
these soon add up. 

One last example of pfmrpiarming is shown by 
the man who rents a big commercial air compressor 
and jackhammer assembly to break up concrete at a 
rate of $150 per day. and then takes a two- hour 
lunch break and has to keep the equipment for two 
days. Mot a smart move. J hope these examples will 
at least make you realize that, if you don’t plan well, 
you could waste as much as 50 percent of your 
money. Time is also money. 
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Codes and Regulations 



Probably iht^ 1 arrest sirg]<^ itumblinR block you are 
iloinji! lo face is how to comply with the local build- 
ing codes. Once face the facts that most builditig 
inspeclors are Icmg-temi governmerit employees 
and must constantly justify' their careers you tan 
easily undersiiind why the nienii(jn of an itnder- 
graund house might start n panic. If they inspect and 
approve any phase of your building project, and— 
heaven forbid— something drastic happened like a 
fire or a collapsing wall, they are a possible link In 
tlu' responsibility chaiiin They will lake no chEinces 
of looking bad in their fob perforniance. 

Consequenllyi they usually iust overdo evcr>^- 
thing. They will slick strictly to the brjok. If it’s 
mentioned in their code book, they aren't interested 
because they are not Eiablen To prove my p£.>iTit, one 
regulation in our Utcal Cf>des covers hand railings, f 
have a set of four steps leading from the interior 
area down to the garage level. A hand rail is a must 
by codes for safety reast>ns. Any time you have 
three or more steps there must he a railing. Of 
amrse. I can't really say iiny thing against the hand- 



rail regulation except that it seems to he more of a 
nitpicking. harasHing techjiique than o-f any real 
physical value. This code is now enforced diligently 
in our county. 

In Chapter 9. I described how^ I built the sup- 
port structure for pf curing the concrete roof slab. In 
my roof alone, there are more tbm 14f> Iona uf 
concrete, 20 tons of steel, HOO tons of dirt, plus a 
2"ton dome. But to this day. no official or in&peclor 
has questioned the strength or method of construc- 
tion lie cause it’s not mentioned in [heir code bfioks 
to do so, Pfiuring this rtiof alone could have killed as 
many as 15 people if it had collapsed in mid- 
construction, but officially no one cares. 1 say offi- 
cially because all the inspectors are local people and 
I know that they personally do not want to see a 
tragedy happen. 

To verify this fact, lean tell you that cm the day 
1 poured 3 yards of concrete in a footer, I had two 
separate visits from official sources, ju^st to see if I 
was doing it right, tiuite a paradox, but I'm sure 
you'll see it as you build, lliey are geared to con- 
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ventinn;il hyint building and noL under;g round 
homes. 1 should aho likt- to add that this is truer the 
mt>rc rural your local iuth If you wore Lth build a 
Btrangr structure in a district where high-rise office 
buildings, large iuduslrial com[de}ces and big 
HparTiuetit compk'xes are const atiLlv ujider con- 
st n]c lion, ihe inspectors there have seen and are 
familiar With practically any type r>f construction 
prohlemn 

On the other extreme, al the present lime, 
there are still some areFi ai the L'nsted States iliaL 
have no building codes at all. God bless their nou- 
meddling stmls^ It's a pleasiJD? to realize that some 
cormnuiiities slili lielkve that the best government 
ia the least governing. 

If you inlcnd to build in a community tltat has a 
complete of building ctHles and zoning regula- 
tions, I'll remind yem of a few things tbijt will give 
you and them concern, 

MEANS OF EGRESS 

Probably the most tlifficult to comply with is a terni 
called means of ef^ess. This meaning exits^. This 
covers di;Hirs, windows, holes, or anything else that 
Could be used as fire escapes. Usually the codes 
retjuire two exits from each room except the 
bathroom. 

When ytni build underground, the witidows are 
the first lo grj— thus a probiem. Not only must you 
have a window leading to the exterior in each bed- 
room but that window must meet very specific di- 
meftSLons. In the case of a fire, exit window^s and not 
just any old window will do, Follcjw these specifica- 
tions. A bedroom window must bave a clear opening 
of not less than 5.7 square feel, when the window Is 
open, but the width cannot be lesis than 20 inches 
nor CEin the height be less than 24 inches. This 
window also must be opened wdthouL tools of any 
kind. Inspectors prefer these windows to be double 
hung (standard window^, bul they will accept a 
sliding or swing out type provided they meet di- 
mensional atfitistics of their own. You now see that 
installing a window isn't aJi simple as it at first 
seems. The sanie type of regulFilion applies to 
doors, insulation, fniming, and all other phases of 
fkime consiruction. 



SPRINKLER SYSTEM 

The solution that w^as pritposed to me w^as to use a 
cfimmercial sprinkler system in place of the missing 
wdndow's. If you could price thtdr systems, you'll 
soon fmd il unrc'-asonable from n co&i viewjxdni. In 
my house, an acceptable sprinktet system would 
have CO St approximately $10,000. Needless to say, I 
couldn't accept that altemEitive, might fmd that 
designing art>und the missing wdndow^s present 
sojne design problems, but they can t}c worked out. 
Sprinkler systems were not intended lt> l)t? installed 
in homes. The mem ion of this as a solution 
shonldn'1 considered seriously until tlierc is no 
other possible solution such as smoke detectors, 

SMOKE DETECTORS 

.After much negot 1st inns , conflict, and letter writ- 
ing, vve (the inspectors and I) agreed that a smoke 
detector iti each room would be adequate. Even on 
our compromises we ran into a snag. My idea of a 
goi>d smoke detector was a batteiy^-operated mode! 
made by any of the majt>r smoke-detector manufjic- 
turers. When 1 say batlcry-<ipe rated, I mean the 
type that doesn't require lif)ok-up to The 120-voU 
house electricity. They only require small-voltage 
batteries (usually one J}-valt battery' that lasts ft>r 
over a year). 

My logic for this type is understandable i ihink. 
If the house electricity is out {>f order l>ecause of a 
stonn or if a fire starts in the electrical circuit it 
usually blows liie fuse or breaker, thus shutting 
down the p<.iwer to the detector that is supposed to 
be on (ifuard. Rut a batteiT -operated model is on 
guard al all times. These battery models usually 
have a warning system that would sound when the 
battery is wearing dowti and ready for replace menl. 

County inspectors, as usual, had a different 
view of the same subject. They say that human 
nature, more often then not, wilt allow' you to forget 
to replace the run-down. battery so that the duleclor 
sysli?m will most likely be inoperative after the first 
battery wears down, 

I felt I was right, but I Fidmit that it's all in how 
you analyze the problem. The solution to this dis- 
pute was to install a dual -voltage smoke detector. 
Tbt^re are ?i few on the mEuicet, but they are more 
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expensive than a single' voltage detector, A dr vnit- 
ai^e deteclor will be in the 35 to 312 range, an ac 
voltage detector wilt run around 315 to $20 and a 
dual 'Voltage iae-dc) will be around S25 {1983 
prices), I strongly suggest several detectors’ one in 
each room would be my preference, underground or 
eonventionah 

SERIES OF CORRIDORS 

There is another alternative to meeting egress 
(fire-’escape routes) regulations. That Is by a series 
of corridors leading from each mom {Figr S’-U^ The 
reasr>n a corridor or hallway is required is because 
most Iwal codes say you must be able t[> escape to 
the exterior by means of a window or door— 
without gt)ing through another room. 

For examp ki, you cannot escape from your 
bedrtjom into the living room to get to the nearest 
door or window. Your bedroom must have a window 
thikt leads to the outside and a doorway that leads to 
acorridtjr. Corridors are not considered rcxims by 
definition. 

Now you can easily see why underground 
homes get into conflict when you eliminate all of the 
exterior windows. 'lb meet all codes by the corridor 



system f you would have to waste a lot of square feet 
of expensive floor space, plus isolate sfime living 
areas. Corridors are not my idea of a solutifnt but 
you might be able to work out an acceptable ar^ 
rangemeriit, Iti summary of this fire escape pn^blem, 
you have hasitally four cticjices to consider befr>re 
you ftnaiize your plans: 

□ Provide a corridor to each room. 

□ Provide an approved sprinkler system, 

□ Prt>vide approved smoke detectors in each 
room, 

n Prtjvide escape from each room tiirough the 

roof. 

□ Prt>vide a window penetration through the 
earth, thus defeating the purpose of an underground 
house. See Fig. 5-2. 

It is my opinion that the third solution is a very 
economic a] atid logical approach. That is the way I 
solved the problem, and I am confident that ytiur 
local inspectors will work out this solution with 
you. If not, contact the state authorities such as 
slate fire marshall or state health department. They 
can sometimes act as medialors in local disputes. 




F)^. &'1. Tli« outside C-orrMlgr design is. ar attsmalrve. 
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Fig. S-2. Cutting openings tor nurneruus wln^ws soon defeats ihe logn; of urKlisrgroLind hpmes- 



Mnst buiEdin^f codes are j^^tiEired to protecl aitamssl. 
fire and ensure your beaUh. 

The fourth and fifth isoEutions are listed more in 
Jest than far serious cons Ecte ration. It should be 
obvious that (he tncjre Imles you have m your roof 
the ntare probletus you poLenlialty have (suoh as 
leaksor heat tossor gain through these openings). If 
anyone is telling you (offidally or unofficially) iHeiL 



you need more than two exit corridors out af an 
underground house, thalleiige their source and cre^ 
dentials. 

RETAINING WALLS 

Anather area that could cause you some trouble 
when trying to meet codes is retaining walls. Stm. 
Fig. 5-3. Most underground homes have more than 




Fig- B-3. Affhl skotch of a typlcat 
underground ftgusn retaintog Myall, 
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thtir sh;ir[f relainiiij^ walls (depc^nding on Lhc 
s>f course). Most localities have refailatbiis 
as (0 maximmt] helj^ht ^id method of con struct ion. 
Try to arrange your design to eliminate exterior 
retasinngwalls— ifat all possible. IfyoucEin't^ figure 
the cost ctosely. They are extremely expensive to 
build if they meet the code. 

If you expect h re lain tng wall to easily stiiiid oti 
its own when the force of mother nature, by meEms 
of IreeKing and thawing the soil combined with Lhe 
weijthtijf the sf>il, is trydngto push it over, then you 
are naive [Fig. .^-4). You can reinforce the wall with 
ciMJUgh steel and enough concrete to ensure that it 
wi li stand and not crac k aga in st any of the c lementSH 
but it is difficult and costly. One of my solutions to 
retaining w^alls is to always brace one against 
mother wnth sleet-reinforced concrete (Fig, 5-4). If 



you ilEive only one retaining wall, you CFin alwEiyii tie 
it to an anchor post of sotne type (.Fig. S-,’5). 

.Additional suggestions on how to tie a re Earn- 
ing wall bach could be lengthy and it is a subject that 
has been written a bn>ui in detail. Ask a grwd contrac- 
tor or engineer or search the library for books on 
this subject. It will be worth your time to particu- 
lEirly look into the use of railroad ties. Most railroiid 
t ies that you can buy now have never been used on a 
raitiTiEid and they aren't really ihe same thing. The 
old-time railroad ties were pressure cooked in 
creosote (a preservative) to prevent rotting. The 
new so-called ties have only been dipped in a pre- 
servative and will not last as long as a real tie. 
Building retaining walls of ties is a difficuli, back- 
breaking job. Use something that will stay in place 
us long as possible. See Fig. 5-d. 



Fig 5^4. A reinlfKe^ Section b^lween two waits keeps Ihem upngtil and stable. 
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Fig. S'S Anciwr s wall to a solid mass SiKh as coficrate. 
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Fig 5-6 Laytrrg wooden tias tor a retaining wall is triGtry^ use an anchor tie as sliown 
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HAND RAILINGS ajverefd by a skylight, il is a personal judgement as 

Another sub(jei:t that will require dose atteruion to whether il is cfjn side red exterior or interior, 
complete your bouse is harrd tailings. There is usu- If indeed the inspeetor feels it is exterior, then 

ally a difference between safe conditions and handrail, doors and electrical boxes must meet orie 
meeting the codes, I ran into a problem with iny segment of the code. If he dec ide-s ilia interior, then 

interior garden (Figs. 5-7 and 5-8). When a garden is he will turn to another page in his hook. As 1 men- 




S-?. Typical viow d! an Indoor gardan. 
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Fl^. 5-Q <8 i1 Insids or oulstdeV 



lifsnt'il hail d fall i [IK rtquirfmeius ai'c differotit dt- 
pcEidsiiK ii[i iKtf titMi (»f ycur garden tsr nlrium. If yi>ii 
plan [fi use eui :ibt>ve- floor levd to grow year-round 
plants, then you are required Itj trave a railing (even 
if you only use it once n yearl If it is just hr 
deco rat iim. then no railing is required. 

Sli]] another prohienii area could be glass 
doors. The codes aonietlmes say sliding glass doori 
are not ailov^'ed as a prmeiiwl me^ms of egress . 'ITiis 
becomes particularty cotnpiicated when these 
dyofii enter into your garde n. Is it eiiterior space or 
interior space? 

Most local building codes were patterned after 
a basic set of national regulations and sometime in 
the past these codes have heen adopted as the 
Kospt.'l truth, In addition, many subdivisions have 
drawn up a few aniendments to the* national codes. 
Most of these amendments are pets of some local 
de VC toper and in no way are intended tCh serve your 



benefit.— only your expense. For this reason, 
evt^rywhere in this country will probably take a dif* 
ferenl apprriacb to the building of an underground 
hcjuse, 

Ain CIRCLILATJON 

Air drculatifjn is one area that is important. If your 
house is like mine when complete, you wilt have 
only a wood stove for fient. Tm noi suggesting that 
you don't pul conveniiijiial heating in if you feel 
comfoil able doing it. but the majority of under- 
ground home owners find w^ood heating is the most 
satisfying (even over solar heat). If you use conven- 
LEonal Iteat with a duct system, then all aii circuhe 
tion problems wilt be easily met. 

Just because you heat one rooEti easily and 
quickly doesn't meat] the hiu air will move froni 
roojn to room. You need a circulation system, A 
wood stove needs oxygen to breath. As the fEre 
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hums, nsygen bt? repknishf'd. yimdo need 
a duel to tiiei'juldide world. Here is where ihe codes 
will eonflk‘l with your good jud^jenient about the 
size and location of ihe fresh air itilake supply. 

The in spec Lor' 5 logic here is that in a conven- 
tbnal hi:ime Fresh :dr is drawm in around wintloi-vs^ 
u]ider doors, etc., regardless t>f ihe new caulking 
;tnd installed insulaLbn strips. 1 know from ojtpt'd- 
eace that alt you need to do is circulate the air inside 
the house. The exterior doors would have to be 
opened appnnorn^^tely once a day to provide all the 
fresh air necessary to live coTTifortahlyH This is 
particularly true if you have a large dome or 
breathing skylight. 

If you keep bringing in outside air in the winter 
when ii's not required, you defeat the purpc.ise of 
aiaiergroLiJid living. Of course, the same ia Lme in 
the sunifitei. I like and need fresh air as much as 
anyone, hul enough is enough. Don't chnnigG air 
mc.ire frequent ly [ han neces.sary. By that statement , 

I don't mean to defy the building codes. Ask for a 
deviation from the building code if you think they 
.ire unreasonable. Devi fit ions are riften given if the 
exception is noted on the building permit and there 
are dtlachcd drawings, 

POTENTIAL 

ELECTRIC AL- CODE PROBLEMS 

'Pht* National Electric Code covers eve ry'thiug from 
duur bells to flood lights, dryers, and bathrmim fans. 
As you might suspect, building underground pre- 
sents very few prijblema electrically. Wires can run 
ifti any direction, any place, and take up very little 
space. The one phase of underground construction 
that shcjuld gel your elect riciniri's undivided atten- 
liuri is running conduit through the concrete rtwif 
flat. The size and phtcenient of this ccsnduU is 
t'rutdai prior to pouring concrete. This conduit is 
primarily used for ceiling lights, outlets and fans, 
any other electrical service can run around or 
thmugh walls. Do not attempt to place wires inside 
theconduil prior to pouring coEicrete, Movement of 
lht‘ wet concrete as it is piiured might move the 
conduit a few inches and could break a wire inside 
the omduil, U is easy Lf> thread wdre Lhrougb con- 
duil with a tool ail electricians have! it'^ called a 



'‘fish hifte,” 

When you build a new house underground nr 
not, you will most likely be required ic have that 
house wired by a licensed electrician. Even 
localities that do lud have comprehensive building 
codey usually have adapted an electrical code. 
Check your If kCfi I codes if you plan in act as your own 
electrician, 

HELPFUL REMINDERS 

Recauae an underground liome usually ha.s many 
walls of block, it's likely that a wire will go around a 
comer from time to lime. The safe w’ay to do this is 
by breaking a hole in the wall of tlie concrete bUx'k 
(see Fig. This is done to prevent the wire from 
bending over a shariJ edge that could Fjeccime a 
chaffing point. 

When txjxes are mounted to block walls by a 
furring strip (Fig. 5TU). a hole must be broken into 
the block to allow the box to protrude into the wall. 
The codes don't mention closing up the broken area 
with cement before Sheet nick is applied, but 1 
suggest you drf it becauae it creates a passagew.ay 
for mice or hugs, In the cvenl of a fire in one room, 
any opetiing allows oxygen to get into the fire and 
smoke to cscniJe to otlier rooms. It is very easy to 
place mortar in around an electrical box, 

Because most underground homes sprawl fiver 
[>no level i-ather than two levels, they are usually 
long (.b(i to tOd feet). If you only instnll oiie main 
breaker box and pane I (200-rimp service) to wire the 
extreme ends of the house it would require many 
am 5 of expensive, electrical plus labor. If you in- 
stall a separate 100-amp breaker box at the opposite 
end of the house, the distances will not be as great. 
Discuss this with your electridan. It may be more 
expensive hut definitely a better iurangeTnenl, 

I also suggest that you place the wires iti the 
walls for individual elec trie heal even If ytm initially 
do not install the heaters lhemsel%^cs. The cost of 
the wire and latx>r is minute as the house is wired 
comprired to what It would be once the w^alls are 
complete, 1 say this because many underground 
home owners intend to heat with w^ood stoves or 
solar Piinels, and they find two years later that the 
wmid is too much trouble or the sun doesn't shine as 
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Fig S-9 Run a wks through block foot around iti# oLrtsida corners), 



much s'A they thrmtjht. This is a case \^here a little 
thiu^ht anti cost up front could save trouble and 
dollars later. This is especially important if you sold 
this uncle rj^round house and the new owner wanted 
conventional he sl- 
it's difficult for a nonetectrician to save on 
electrical cosl&. The best bet is to have two ur three 
small electrical companies give you quotes. You 
carmol easily shop for prices on the components 
because the specifications of wire swntcbes, ocCm 
are described in electricians linytj tb^t you might 
not understand folly. Nothing is more dangerous or 
frustrating than knowing a little bit about a subject, I 
suggest you contract the complete electrical phase 
of your undergrnund htiuse lo a competent elect ri' 
clan. 



PLUMBING 

The plumbittg phase of an underground house does 
require special attention. The ftdfowiog are a few 
examples: 

The cast-iron drain lines under the concrete 
floor should be checked and double checked be- 
cause once the concrete flwr is poured fFig, 5-11) 
those drain pipes arc covered out of sight forever 
fujiloss you have a jack hammer and shovel at hand), 
'rhey are laid in place the same as in a conventional 
house, but most times the drain pipes travel longer 
distjuices under more weight and concrete than a 
standard bfjuse- 

I suggest that you install ''dean-out" pipes 
more {jften. A clean-out is the term for the pipe 
fitting that allows access to the drain for Roto- 
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changf . The change from copper to PVC and plastic 
PVC [polyvinyl chloride) has done tt? the plumbing 
trade what small compLilers have done to the 
businwsman. 

You can do your own plumbing. l>ort't be afraid 
tcj tackle your [jwn plumbing work. You can easily 
get a permit to do your own plumbing work on your 
own bouse^ 

Many amateur eleclrkiEins have been hurt or 
killed by their mistakes. Very few amateur plum- 
hers have drowned from their plumhing mistakes. 

Unlike electrical comptmentsH plumbing com- 
prhnenta are easy to compare prices. One of the beat 



R4Xite]' cquipmeni (Fig. Why not place a 

clean -nut behind the bathtub, in tlie laundry room, 
m ihe closet, and anywhere else you can. They cost 
little to install at construction and can save a lot r>f 
lime and ntoney should the under-floor drains be- 
come clogged. 

A simple suggestion that is worth its weight in 
grjld is to use PVC (plastic) pipe everywhere you 
possibly can and anywhere the C{>de allows, Don’t 
be fooled by the old school of thought that copper or 
steel is belter. He member that it takes years to 
build n good business. Many plumbers are "old- 
timers" and sometimes are non-receplive to 



Glued in Place 
1/3 Furring Strip 



Broken Hole in Block 



Standard Electric Receptacle 



5-tO. The fllectiical wiring recoptade muai be In hk>ch cavity Pn ortter to t >0 flush with ShoeirocK suriace 
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Fig. 5->i Cti*ck cBBl-iron pipes in trenc^ies very carefully jUSt beter'a concraie flooc ts to bs poured. 

p]ru;e?i L(j btcfjme familiar with the plujxibmij ays- prices would be at the latRe chain har^dware stones, 
tern, naiiws, and prices h a Sears or Monc^smery This is the place for me to cumment on one af 
Ward cat a lcJK,The prices in these catalogs are VC my pet peeves witit the building industry. Re- 

ctKnpelitive, The only places you might find lower member I’m not a contractor. First, I'm an engineer 



Fig. 5'12. A clean -aut pipe Is usuatly installed at tba baginning of a sepllt line. 



Bothroom Woil 



ToHet or Sink 



Citon Out 



Floor 



To Stptic SystBfn 
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and thfn » builder. Ail confimtinities have iheir 
wholesale plumbiri:^ Supply h{}use where the pm- 
fessional ptnnitiers bgy. hut the kicker is that their 
wh(j|esalt prices aren't as luw as the chain stores, 
Plutnljers buy from lliese plumbing bous^es because 
they carry all the odd fittings, and hard to get parts 
that a clkihn store w^ouldnh have. Your new house 
wnn'l have the unusual items. Every plumbing fit- 
ting m a new house is common as dirt. Shop and 
aave money on fittings as well as tubs, sinks, 
apigots, etc. 

stairs 

Still another area that you might w^atch out for and 
design around is the steps. The reason to avoid steps 
in an unden?round house is, once again, written in 
the sacred scrolls of tiuilding codes, A principal 
means ofegiecs cannot contain steps upward— only 
downward. Because you are already down, you can't 
continue in that direction. This is a code rule that 
varies from locale to kicale, 

DOOR OPENINGS 

Most likely all doors opening to all living areas from 
utility rooms, storage rooms, garages, laundry 
moms, or furnace rooms must be made of solid 
wood approximately IVt incht-s thick with no win- 
do wii, 1‘hey also must have an. approved bum rate. 
The reasoning is that it will contain a fire in these 
work areas long enough for you to escape past (jiot 
through) the door. 

As you go through the-se trials and tribulations, 
you'll find you catinot meet certain codes or that it is 
really impractical to do so. If that is the case, there 
!Si means of appeal if the building in sjaector will not 
suggest an alternative to your problem. 

BUILDING CODE APPEALS BOARD 

Vciiur course of action is usually to refer to the 
huiidiug codes appeals board. The members are 



usually politically appointed for a specific term. 
They have absolutely no power to change a regula- 
tion. For example, they cannot give you approval tt> 
eliminate a dtHir if a door is called for by code. 

Most codes make use of the overwTjrked and 
all-encompiJSSiing word approved. If you put a hand 
railing along a Stairw^ay and use a piece of wood 2 x 
2 inches thick, the inspector may disapprove the 
railing. You cEin srsk for an appeal to the appeals 
btjarrJ saying that 2 x 2 is strong en[,jugh and should 
be accepted. Then they will rule either for you or 
against you. They will never say a 2-inch board is 
not rskay but 2- x -3- inch board is okay. They will not 
stiggeat what is acceptable. They w ill give you a yea 
or iit[} answer to your specific question. 

If you dci not receive a satisfactory answer 
from this appeal board, then you may alsti proceed 
through the courts. I don't suggest getting involved 
in tike courts for a decision that is minor (such as [he 
hand railing example). If you have an underground 
house design thal violates present regulations, but 
it has sound engineer principles behind it, by alt 
[iieans explore every avenue pog:sihle. That's hovf 
rules are changed, 

PROFESSIONAL ENGINEERS 

I'he official stance that my local inspection depart- 
ment tcMjk was that 1 had to get a professional 
engineer to put his stamp or seal on my drawing. 
Such a seal is a legal signature (hat indicates llml 
the signing engineer has checked strength and 
material and agrees that the architect ual dr fi wing is 
satisfactory. This type of engineer is tested by the 
stale for prtHFf of his ability. Then he is given per* 
mission to charge a fee for checking the drawings 
(thus taking a share of the res|»nsLbility). As long 
as the engineer had his name on the drawing, the 
county inspection depar linen t could say that they 
were not responsible should something go wrtmg if 
the design was found to be defective. 
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Site Preparation 



Site preparEiLbn for rin under^^mund bf>use is defi- 
nitely t’ rut b I , It ia rmlchmore iniptjrtaTit thius ihjitof 
ri conventional heme becEtu&e most gncbr^nrciund 
litimeg are intt> the side of hill. 

Chapter if explains what to look for and what to 
El VO id when finding your ideal Jocation. There is ati 
mlfrrel.itii>n between these two chapters. As you 
read on, you will notbe that J ajo explaining location 
to you as if your land were in the two* to three* acre 
range. I think of this as the minimum size for an 
underground housc% It is obvious that if you have 10 
or 15 acres you should have little trouble locating 
the ideal spot for everything. Thereftjre, I will only 
point out the things to watch for if your land is in the 
tw<f- to three-acre range (Figs. 6-1 and 6*2). 

Once your tumndaries are clearly and accu- 
rately marked by surveryors stakes, find an obser- 
vation ptunl where you can ob^^erve most of your 
pmperty and study the contour. 

DRIVEWAY 

When building an underground hcmse, you have to 



give a lot of thought to where you are going to cut 
your driveway. This is the first excavation that 
usually takes place. 1 suggest you put your driveway 
on one side or the other as opposed lo down the 
middle of your property (Figs. 6-3 and 6-4). If your 
driveway is in the. center of your yard, you split the 
lawn into two parcels, and either of them might not 
be big enough U> use Piir recreaLitHi aneas. 

SETBACK 

What is a setback? What are the re strict ions O'!] a 
setback? Setback is a term established to name a 
suitable distance from the nearest public roadway 
where you can build your kmse. This distance is 
different for each piece ofiand, The leason for this 
type of local regulation is to prevent someone from 
setting a new bouse right up against the roadside. 
Figure 6-5 shows a typical plot layout eliminating 
w’bere you can\ build. 

It is imperative that the states county or what- 
ever local government is tnaintaining the road past 
your property have access to additional land, should 
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Fig 0-3 Pretparing ytiur site. 




Fig 6-4. Cuttkrig I he dnveway on a fiew building erte. 



ilie road ever need to be widened. 1’be local utility 
company, even tbt>ugh nest a part of a ^^ovcmmen[ 
agency, also must have a place to lay pipe t?r wines 
or set fioleEi^ Lransfonners, etc. 

If this Ketback distance cauiM?s you a pfublem, 
ask for a variance from the estabbsbed dimension. 
The variance will usually be granted if you are only 
asking for a few feet. 

When building underground, the setback di- 
mension Ijt’comes a clouded issue. The setback 
dimension has always referred to construction 
abw.jve groutul. With the connng of the under ground 
home, j[ was only natural that cf>nflict developed. 
See Fig. b-6. In most areiJi?, it is legal to ignore the 
setback dimensions as long as youTe over 3 feet 
below the surface (see Pig. 6-b), The logic is that 
the utility could still use the land above your house 
wtthijLiL disturbing it. 

Some locations have taken this isstie to the 
courts. Tod.ate I know of no case where the locality 
could enforce a set back line 5 feet underground. 
Remember that a setback line is not only required 
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Fig. 6-5. Setback isvseB are e&tabllGh«d by local governments to ensure space lor fiiture expansion. 




Fig S-6. Setback lln«B may ix>t apply underground. CfiecK local restrictions. 
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frtim iht- road there ts nlBo a rt^sutation especially Erne if ils a stnall parceL 

conlroUmK how cki»ely you can build tu youf l^t me menliou a few' Ihmgs lu consider w'hert 

I^e];^hlK)r's property litic. This dimen&iun is usually maLaUmJ^ a septic syslem. First there is the conveii- 
1 1) to feet. If you have a three -acre tract to build tional septic Lank, a commercially manufactured 
on, md you follow all of the possible regulations, concrete box about 5 :< 6 B feet in size. See Fig. 
you will sfjon notice that you don't have as much 6-7. It is the standard method used nationwide 
choice as you first llvjught concerning the location today. What varies with this system is the let^gth 
4 )f yfjur house. and layout of i he drain fie Id extending from the Lank. 

Each installation is different and designed to fit your 
SEPTIC-SEWER SYSTEM 'Ihe local health department will assist in 

tiefnre you ^.tart driving markers in ihe ground design. 

ktcal ing the comers of your house, h^ve you cleared ,Aj] alternate sewer system could be a dry well 

the kicaLion of your septic- sewer system with the (see Fig. 6-B). A dry well is a big deep hole lined 

health department? If not. be sure tcj check wdth with concrete blocks imd no drain field, 

them. And don’t forget the w'ell is also covered by Whatever you and the local health department 

regulations. Usually the local health department decide on, don't do a alipsbid job. This is a messy. 
Indies this. Of course, Tm Etssuming that your land back-breaking job when it’s constructed new. 
IS covered by codes because most hmd near major hnagine what it would be like to dig up a sewer 
populatLuEi centers is heavily regulated. This is system after it has been used for two or three years. 




Fig. e-7 Concrete saplic len1( in place 
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Fig. A dry well Isi med» at flacked concrete block. 



Not H pktasfint thnui^ht. If yoti take a shortcut, that's 
whal will happen. 

The Icical health depart nient ill &'.i regulates this 
ive|l-di>?gtnjr pn>cedure. Vour well must be uphill 
from ycjur& nr any neiflhbonnB septic system. 
Needless to say that's a ^fjod idea, A well must also 
be located a specific distatiee from property lines 
and house foundations. 

In some locaiilles (Maryland is (me), the 
homeowner can't ever in stall your own well pump. 
Let a professional pluniber do the job. More and 
mure localities are adopting to these prtH:edures 
because homer>wners to Lhe past have taken 
shortcuts or in some way contaTninated water to be 
ust'd for drinking. 1'hus n health ha 2 s:ard, 

I guess w^ell drilling is something that must be 
regulaied but it dties make the job very expensive. 
Ydu'H be surprised at how many problems you can 



run inlcj simply drilling a well. How did the pioneers 
of this land ever survive without modem technnl- 
ogy (and regulationa)! 

SURVEYING 

Now back to site preparation (Fig, 6-9), It's time to 
begin putting stakes in the ground. Vt>u can locate 
the comers of your house yourself w^^th a transit or 
you can hire a professional surv^eyor. If ytiu do it 
yourself, follow this method. You must have a set of 
draw'ings of your house by now^ .Add 4 feet to the 
overall width and length. The reason for this is that 
The stakes you drive into the ground w^hen laying a 
house do not indicate the actual exterior wall cor- 
ners but t!ie corners of excavation (Fig. 6-lU). 

The bulldozer operator will use these stakes 
313 H guide to dig the foundation, 'I'be purpose of the 
extra 4 feel on the length nnd width is that the 
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t -k 4i» 

Fig. 6-9. Yau can leam id a iransU m a taw mlniitss^ 
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Fig, e-11. A wQfk aroa is required by tibs blocklayer. 



bkick layer or form builders need room to walk ajid 
work around Ihe actual wall once they are started 
iFifj, 6-UX Also the drain field ii; laid in this same 
space once the walls are erected. 

It should be noted that the additional 4 feet is 



actually 2 feet on either aide of the house (see Fijg. 
6-12). Don't overlook the location of the actual cor- 
ners of the houae because it will set in the esca- 
vated hole. 

A?s soon as this dozer cuts your driveway and 
you agree that it's the right local ion^ bring in gravel 
for a driveway bed- l.n:jek in llic^ local telephone 
directory' under gravel or quarries. Common ter- 
minology around Maryland for the appropriate 
gravel is crusher run or #2 atone ^ This is a gravel 
and dust mixture that is as inexpensive ns any 
gravel, and it packs to make a good road bed. 

You can't blame them for that because tlieir 
trucks are expensive and serve as their basic means 
of livelihood, fie sides, you could be liable for tow- 
ing bills or damage to tlie trucks. Think about it this 
way. If you spread the gravel in the beginning it all 
gets packed down for free by w^orkers and delivery 
trucks. Thjt's probably the only free assistance 
you'll receive. 

Whatever you do, don't let anyone talk you into 
paving your driveway with blacktop or mEKadam the 
first year, l-et the gravel pack and settle for at least 
one year. 

H you are going to concrete your driveway, 
that's a different story. Concrete ctiuld be poured as 
soon as the bcmsit is complete, as long aifi it's not 




Fig 6-tZ, Don'l conluse Itw ditlicult ptflnl$ o( measursmant. 
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over loose fill dirt. Don't concrete or miicjidam your 
driveway and tet heavy delivery trucks drive over it 
the Hrst month it has been ptuired. Give il a ch^tncc; 
to cure. A couple of months sboujd t>e ^tifficierit. Hit 
cracks after two mor^tha, it wassn’t put down or 
reinforced properly in the first place, 1'hen your 
problems are just bej^innin^i as far as driveways go- 

Give some more thou^^hT to putting anything 
down on your driveway other than grave L The tax 
asstsstjrs love pt^ople whti improve their property 
with a hard driveway. U'sru>i fair but it's the system 
of Lax assesstnent. A hardtop driveway, just as 
sw'iniminK pctols or tennis couns, add real value to 
ytjur Ixune (therefore raising its taxable base). You 
not only pay for the driveway, but you keep on 
paying for it by yearty taxation. 

LANDSCAPING 

If your land is jip'owri over with weeds or under- 
grtkwth, find a way u> mow it to grass length while 
the excnivaiion is going on. Nearly every neighbor- 
iKMjd has someone with a big field mower behind a 
farm Inuitor W'1 ih;> will do this for a reasonable price. 
You'll want to actuEilly see the surface of the Sand 
thjjt will iMfcome your future lawn. If it isovergi'own 
with brush. 1 don’t care how many times you walk 
over a piece of land, you never see everything. 

Large rocks E hat require n dojjer to move might 
be just below the surface. Move tliem before the 
ttozer leaves the site. It’s nearly impossible to move 
a rock as tjig as a refrigerator even with the 
Ixjcklioe. 

Another reason for mowung the land is to 
eliminate rodents. in&tJCts, and allergenic w^eeds. It 
will also allow the land tti dry out. If you have a 
woLKled area on your propc^rty, try to cut dtiwii 
unfk'rbrush, dead trees, and unhealthy trees to 
allow the stronger trees to develop into good shade 
trees. Talk to a professional regarding the selection 
of the trees you save as oppfjsed to the ones that gel 
the axe. Some trees might be rare or uLlierwdse 
valuable. Some might be dying, and some may Ije 
thorny or have p£>ison berries or leaves. Don't go In 
and inelhodically cut down all tbf; living trees and 
bushes t.m tlie premise that you will have to buy 



from a nursery anyway when the house is complete. 
It's usually a waste of natural beauty. Nursery 
plants aie expensive and very difficult to start. 
Keep your underground In j use surrounded by a 
natural setting as much as possible. You'll be hap- 
pier in the tong run and $0 will your neighbors- 

PROPERTY LINES 

Another thing to do regarding site preparation, 
which I strongly suggest, is that once the official 
survey is made by a professional and the property 
markers officially are set, remove any wooden 
posts and drive steel pipes in their place. Do this at 
least every f>0 feet along your nelghlxir's property 
line on all sides. Drive them to grade level, but 
make sure you can find them if you need to. 

Some wise man once said. ''Fences make the 
best neightxjrs." This at first might sound I ike a cold 
or unfriendly attitude, but it Is not. Personalities 
chatige, situations change, and rieighbors change. 
There's nothing that will cause hard feelings faster 
than two people who think they both owti the same 
rose bush on a common brmndary. I don't necessar- 
ily iigree with the fence theory, but al least make 
sure it's obvious where the properiy lines are — 
right from tlK^ start. 

The re^ison I point this out is that with b<3th 
homes I have buili (he question has come up as to 
who is using whi:>se property tti plant those prover- 
bial rtJse bushes. Hecause you are building a 
''strange" home in the eyes of most people, the 
world yim live in might not be ready to jump on your 
bandwagon or beat a p;uh Lo your dfHjr. Irt fact, they 
could be downright nasty once your intentions to 
live tinder ground are made public. Cover all ptissi- 
ble sources of content Ion, especially those bound- 
aries, There's no use in asking for any extra urn 
favorable reaction. 

As site preparation continues, have your dojter 
ope rattir grade off npproxi[nalely 6 inches of topsoil 
tet form a mound, 'rhis method will prevent wasting 
topsoil that you will need for final grading. If you 
don't pile your topsoil aside, il will be covered by 
the Icsscr-grade soil dug while Installing foeders, 
the foundation or the drivew^ay. 
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If ymi ihlnk rhe exlrs ijrriding effort to sptve of a tmcktoad of j^ood lopsoil. You'll ajjree lhat it'a 

ti^psoil ixn't wctrtb the extra monte y you mtj^ht have easier and more ecotioitiical to iave good soil ralber 

to |>t3y a tiozer operator^ you'd better o he ck the price than pay to haul it in at final-jtradb^ lime. 
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Preparing and 
Pouring the Footers 



Prepariiij' fixxers for an underground house is niuch 
more crucial than for a conventional home because 
of ihe excessive weight bearing on theniK The con^ 
sequences also crucial. Cracking walls will lead to 
leaksn Dig your ftKUecs correctly and accurately and 
it will be time well spent. 

To ijegin with, a conventional ho use footer is 
usually required by code to be lf> Inches wide by 8 
inches deep. I recommend that for an underground 
house over 2000 square feet that you increase the 
width to 24 inches wide and 12 Inches deep, tlse 
reinforcing steel rods as an added safety factor 
agtiltist settling cracks. I'he amount of steel rod 
added to the footer is immaterial. 'I’he mote the 
better but it is expensive. Use good judgement and 
ask for advice. In my opinbn, four pieces of steel 
rebar, of an inch in diameter, w^ould be a good idea 
(Fifi. 7-U. 

The imptjriant thing about preparing and dig- 
ging fivnters is that ihity are levd and square. Also 
the comers are at right angles. The reason to keep 
the comers square is because weight is trying to 
punh everything fuither into the ground (Fig. 7*2). 



To exaggerate this point, suppM>ae the foolers 
were only 1 inch wide and pointed tin the bottom. 
They w^ould acl aa a knife edge and would keep 
settling deeper and deeper. It's the wide, flat sur- 
face that stcups settling in the same way that snow- 
t^houa stop you from twittling in the snow. 

The footer will he dug by a backhoe driven by a 
professional or by you. Either way the footeni will 
be dug by a backhoe and cleaned up by hand labor 
and a i^uare-lipped shovel. In preparation for the 
backhoe to begin digging, you have to pletce guide 
lines on the dirt for the operator to follow. Use a 
ccrnimon field line that can be bought at any 
hardware store. Layout the location of each footer 
edge (not center line) in the same way the football 
field stripes are applied. The backhoe operator will 
then dig beside this white line you put down. 

Notice 1 said mark the edges of the fcjoter. If 
your addition and subtraction is not accurate, you 
will be digging footers where there are not walls 
and vice versa. See Fig, 7-3. Now that these white 
lines of lime are in place and the machine digging, 
you need two additional helpers and a good transit. 
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Incorrect Woy 

Rg. 7-2. Ahways keep comera oJ toolefs squans and dean 
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Fig 7^3. SiakBs ere placed to ilw a4Jts!de ol the looters 

Sel ihf irtiiisil up lotally outside the perimeter 
oi the huuse foundwtiop hy at legist 25 feet. 'I his will 
prevent havirvtj tu relwate the transit as the tatiek- 
hue maneuvers closer. How do you set up a Eran&il 
you ask? When do you j^el one? Bt>th questions are 
relatively easy to nnaiver. First, you must rent or 
borrow A transit; don't buy one just for one job. They 
are expensive and have very little use to you once 
your home is built, it will cost about S25 day, and 
the rentin^f store people should be able to show you 
hfjsv to use it for your purptfses. 

Briefly, a transit is a rotating level with a 
telescope on top of it. The principle, once untler- 
spHjd, will make it very^ easy to use a transit. A 
transit piwts atop a tripod. Once this tripjct is set 
firmly on the solid ground, tlie telescope is adjusted 
until il maintains a level condition as it rotates 
degrees, Adjustment knobs are the means to which 
you obtain the levtd condition. 

You can figure that if you take a common 36- 
inch yardstick, move 5t) feet or s<) away from the 
transit, Ih'^ve someone hold it in a verlkal position, 
and as you sight through the telescope you will see 
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some figure on the yardstick {See Fig. 7-4)^ If tht- 
holder moves to another place and repeats the 
placement of the yardstick and you pic'ot the transit 
(making sure not to move or bump the tripod) you 
will now see a different number. By adding or sub- 
ir acting these num tiers, it is easy to figure if the 
setting point of the yardstick is rising, failing, or 
staying level It's simple once you do it the first 
time. 

.As the backhoe is digging, you and a helpc:r will 
continually measure the depth of his diggings to 
maintain a uniform ditch. Appro jfimiitfly every 4 
feet, drive a w^ooden or steel stake in the cenler of 
the ftkiier, Thi'se strikes are driven in the ground 
until the tops of all the stakes are level with each 
other, as established by the transil reading. The 
stakes are spaced equally as the miichitio digs, and 
your helper takes readings on the transit. This con- 
tinues until all the foolers are complete. 

Up to this point, the footer preparation is the 
same as in a conventional building. The big differ- 
ence is that every wall is a bearing wall. Therefore 
every wall requires a footer underneath. This might 



ntil St.>und like hT major pfiinl. btit consider that, by 
pultinji foolers under evory interior the 

Mmount Ekf digj^ing, hand shoveling, conccele, steel 
rmd so forth is approximFilety two and a half tirnt;a as 
murh as for a cunvenLk>nal house. 

My boust^ above I he grifjuiid. would have re- 
quired feet of ftjoter. Stf you see how the 
and lalxkr can add up fast. This coupled with the 
extra width and depth f suggested earlier could 
cause your underground boii!?e footers to actually 
cost over four limes that of a conventional house, 

U(j not take these hiotera lightly. If you do, you 
will not only waste time and mt>ney, but you could 
endanger the eompleie integrity of the structure. 

THE CONCRETE 

Pouring fresh concrete is a job you can handle wdth a 
little help from your friends. This is true whether 
it's fotgers. sidewalks or your roof. First of alb all 
concrete companies sell concrete by the cubic yard 
delivered. You are responsible ftnr tel ling them luiw 
much 10 deliver, and you are responsible for the 
disiribuiion of this concrete. 'I’o figure hr>w much 
you will need for a specific pour» you sitnply figure 
ih(? cubic yards of the area to be filled [lengt h times 
width times height). 

These dimensions are usually discussed in feet 
and inches so be careful when converting to cubic 



yards. There are 27 cubic feet in a cubic yard. I have 
heard stories fnom the concrete truck drivers about 
do-it-yourselfers w'bfi forgot that they were buying 
a cubic yard instead of a square yard. Remember, 
that, w'hen you are talking to the concrete company 
on the telephone, the dispatcher has no idea what 
you're doing. So he takes your request whether yon 
ask for 1 yard or lUO yards. Be careful with the 
simple arithmetic. It could l>e crisily if you make a 
mistake. 

Also remtmber that once the truck arrives 
wdth your order, it's your concrete. Concrete does 
not make rr>und trips. If you have a fotiter to be filled 
that actually requires 5 yards, but through your 
mistake in ordering the truck arrives with 6 yards, 
you pay for your order and the excess gets dumped 
on your property for you to dean up later. 

Once the truck arrives, the driver will knrjw 
how close to get to your diggings. Let this decision 
be bis. Most drivers are experienced and are re- 
sponsible for their trucks. I happened to get a driver 
who was a little more of a cowboy than a truck 
driver. Figures 7-5 and 7-6 illustrate the results of 
carelessness and p<i(?r judgement. This lime the 
driver was only severely shaken. It's a miracle that 
this accident w’as not fatal, but the truck iwas totally 
destroyed. 

Ltt the driver make the deeisitiu as tn how and 




Operator 



Fig 7-4 Suhifstn iTie chflefience between Point A anrd Point B to figure tha difference In the heighi of Poiot C and D 
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wlit*re he wilt dum[> Ibe ctjriL-iieLe. When ptiuritijL; 
carKTelt.' demn a ho If, ihe risks Cfin be veiy jjreat <!t. 
times. This is tspeeiiilEy true for building an under' 
(^ound house, 

Om'e the concrete truck stans pL?uri]ig wet 
concrete in. your fLKJter^ all you need i& a good rake 
and shovel. The driver will ask you whether you 
want it wet nr dry. He only nieans whlh more or less 
water added. U the ct>ncrele flows along the footer 
ea.siiy by rnkingr then keep the consistency. Put the 
stakes in the footer to ensure the proper level for 
the concrete. 

Don't fcjrget to watch them closely as the con^ 
Crete flows. They are now the only guide you have 
In keep the concrete level enough to lay the bkick 
on. ni rertiinfi you right here that tlie interior foot* 
ers of an cmderiiround Imiise need not be as level lis 
you nriight think. See Fig. 7-7. A A- x-6'inch slab of 
concrete gels pimreri over these interior ftjoters. 

(km’t try to pour footers and slab at the same 
lime. It's a big job and there’s no advantage to be 
gained except very little time. The best reason for 
not pouring frmters and a slab at one time is that if 
you have good drainage soil it will be a sandy, mica 
soil and very loosely packed as opposed to a clay 
soil. It is often very difficult in keep footer ditches 
from caving in along the edges. 

If the side of your footer ditch does cave in, you 
either lose strength or waste concrete. If you pour 



the footer and continue piuring more concrete to 
make the floor slab, the edjges will most likely 
collapse. This is my opinion, and I’m sure some 
people reading this will disagree. Remember thal 
I'm living in my house and every thing is working 
well. I’ll cover monolithic pouring later in (his chap- 
ter. 

)w back to the footers you are pouring. In 
moil cases, the concrete will f^{^w freely 10 or 15 
feet wdth little raking and shovel ing^ Once the rak- 
ing becomes difficult, ask the driver to move to 
another sptit, if he thinks he can dts so safely, and 
conLinue to dump until all the fmners are filled to 
the top of the leveling pegs. There is no need to use 
a trowel on the footers. The surface, as It settles 
and hcirden^i is smooth enouj?li as long as it is level 
to plus or minus a half inch. If you misjudge and the 
foejters set up out of level, the block layer cari 
correct the mistake. It is a slow procedure and most 
bkii^k layers hate to begin laying block on footers 
that are unlevel or out of square. 

The principle of right C30°) angle corners ts the 
foundation of basic building construction. The en- 
tire weight of your house plus the earth cove ring it 
rest on these footers. If by chance you poured Ihern 
out of square, then the block layer will have to shift 
his first course of block to the edge of the fruiter to 
compensate for your error (Fig. 7-8). Once he does 
(his, the weight is not distributed evenly imd a crack 
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Out of Square 




F^g 7’iQ. E xBggeraiedcofi<^tion&tOi illustrate the pf0i>iem$'CiuFDt-s£^uar'9 iQotar&can cau&9. Thay are usually not thtsexineme 



in tik* fotjler, wall, or even rojf is likely to happen in 
the future* H you are notounfidenl in yotir ability to 
keep the footers accurate and square, hire someone 
to help you. Vnu can't end up with a successful 
untk-rjjmaund house if the foundation is a w^eak link, 

PLACtNG CAST-IRON SEWER PIPE 

The placement of sewer drain pipe is a very artisti- 
ca] prtKedure, especially when building under- 
jl^iund^ Vtm might never be able to correct a tnis- 
take without digging up the floor wnth a jackham- 
mer^ thus breaking the integrity of the flcM^r arek. 

Cast-iron pipe used for these main drain lines 
IS 4 inches in diameter find standard in the building 
material Industry. The connectums are also univer- 
sal* jVtiy amateur laying this pipe will have little 
difficulty as long as he follows the plumbing code, 
You must always have this 4 ^ inch-diameter drain 
pipe falling at ihe rate of Vi inch per fool. See Fig. 
7-9. Tl^e inspectors have the last word on how^ you 
place this pipe. Follow their directions and sugges- 



tions. Once this drain line la above the flot»r level 
the diameter drops to a smaller sijte* 

Once the footers are poured and set up, check 
all the cast-irtm sewer pipe you placed (Fig- 7-lf)), 
This is the only lime you will get a chance to dit 
anything abr>ui mistakes or damaged pipes. The 
plumbing inspector has approved your system 
(most likely)* but that duesnT stop accidental 
breaking or movement as final footer preparation 
takes place. The next chance you will get to correct 
a drain pipe wdll be at great expense because you 
will be using a jackhammer to break the floor apart. 
Check the pijje carefully; It will be a load off your 
mind later on. 

MONOUTHIC POUR 

Monolithic means nothing more than pcjuring floor 
and ftmters all at the same time. See Fig. 7-11, I 
kitow I suggested not to do it that way mainly 
because this book is written for the private Imme 
builder, usually working wdth one or fewer helpers. 
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Fkg. 7-^1 A monolllhic pour nieei>fi the foolor and float Is poured ell once. 
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[l my experience ihat^ if you keep a job small and 
basic, you stay out ol tmuble^ 

A monolithic pour of the kjoters and floor in my 
house would have used abjut 90 cubic yards of 
coticreie. To express it another way. you would 
spread 4^30 cubic feet uf concrete almost a mile 



long {that’s typical house sidewalk)^ That's an 
enormous am^Hinl of concrete to move arourtd in two 
hours. If you have access to extra labor, then by all 
means pour footers and floor in one pour, 

1 can't stress enou>;h to watch out for niove- 
ment of the cast-iron sewer pipe. 
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Walls 



There nre only two basic methfjds for con strlK.’ ting 
the corn: re le walls of an underground house, Ttiere 
are nearly endless meEhods and materials avsiibbk 
for cortstrucling conventional, above-ground 
homes. Above-ground cortstniction lends it seif to 
plastic, wood, glass, stone, brick, metal, eoncnete, 
and any C[jmbiniition of the above. For underground 
Construction, the material is best limited to two 
types: concrere or wood. The two possible ways of 
erecting concrete are pouring concrete in torins or 
laying Concrete block. 

FORMED AND POURED WALLS 

Using formed and poured walls is the strongest, 
most difficult, and most expensive method. Need* 
less to say, any advatiLage you gain you pay ft>r, Tm 
sure you are aware that there is always more than 
one way to do any fob. The same goes for ix>uring 
concrete walls. Insert a section of steel intfs the 
poured footers immediately after they are all 
leveled out, I'hese pieces of steel should stick out 
of the center of the concrete ahwiul 12 inches (see 



Fig. 8-1). So if you ptnired your f£joters 12 inches 
deep, tfie steel rebar would have to be cut into 
approximately 24- inch lengths* Put these steel 
pieces on 2'foot centers everywhere a wall will be. 

Remember to skip putting a post in the section 
of fotder w^here a doorway will be. If you forget nr 
misjudge, you can simply cut it off later* It's not ihfU 
big of a deal The reason for these steel prsls is to 
lie the walls solidly to the footer tn prevent any 
possible movement. This method definitely in- 
creases strength. This is the type of construct km 
yem would use if coal were not a major factor. 

The alternative to tying the walls to the footers 
is simply to set the wail on top of the footer and rely 
on the actual bond ingt>f concrete lo concrete, rather 
than a steel connection. See Fig. 8-2 from the 
groove method. 

Once you decide on the method of setting the 
poured concrete wall on the fot>ler, the actual 
wall-forming preparation is the same* You can lo- 
cale form builders or renters in the telephone direc- 
tories of most major cities. Renting forms will be 
the easiest and the most economical method. You 
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Fifl 6-t Robar !□ anchor Mails to fc*Dl:ar$ should be sf^aced as shown. 




FIfl 8-2 A {groove formed by a length of 2 >« 4 provides a groove to a poured concrelo wall. 



Poured Wo 1 1 



Groove Formed 
By 2X4 
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al-HjuJd have someone estperieiiced m fnrm erecting BLOCK WALLS 

U) assist you. If you reni ihe forms, remember thai i'|[ state right aow th^it it is iny preference to use 
you are responsible for any pieces that you damaf^e concrete block for all walls, exterior and Lnlcrior, 
or intentionally modify. Also there is always the instead of p< Jure dcimcrete. Think about the pr>uring 
chance of ccjllapsiitK forms and tlie extra labor atid methi^d, analyze it, and consider the alternatives, 
expense used (o clean up the mess. Check around and gel a respectable block layer 

A collapsed form could dump 15 or 20 yards of and contract price for the complete job. This is 
concrete all over your floor, foundation, and equips where your good judgement comes in, No one can 
menl. The only w^ay to dean up this mess, is to let it help you make a choice. Only you have the facts and 
set up a day or so, then use ajackhammer to break you have to live with them, 

up the concrete, haul it away, repair, and then re- A good blocklaying crew will take about iO 

build tlie form. You might easily find that the extra working days to put up an average underground 
latx>r, rentjil of t-quipment, Inst time, damaged house. It will then be ready for you to begin prepare * 
forms and lost concrete could cost you thousands of tion br the rfjof. Figures 8-3, B-1, and 8-3 illustrate 
dolhirs you could pul to gor)d use elsewhere in the the differeiit stages of block work. Construct all 
underground bouse. Over the years, Tve bad walls (even closets) out of block. Hxterjor walls 

concrete-filled forms collapse on the job on three should never be less thrin 12 inches thick. They are 

different occasions, fie extra careful when handling just right at that width to put rebar in and fill with 
concrete above ground level, See Fig. H-3, concrete for strength. A pt>st of rebar and filled 



Fig S-4 Mkj Aiagos of btccKlaying. 
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Rfl Q’5 FinaJ stage of Woc+tletylng. 



L'i)(iL'rt-‘lt' should he created any place that m inter- 
ior wa 1 1 doc H no t i nt e ri5ec l w it h an c ri( )r wa E L. For 

a tlistance cxceedin;^ 10 feel, these p<Hts should be 
approximately 4 feel bngur three blocks (Fi^. S-6). 

Use rebar abtjul of an inch in diameter and 
insert a lenjjdh down each ln>]e in the block all the 
way to ihc fixjtcr if possible. The interior wall can 
be ft-inch concrete bkx'k and doesn't need to be 
fi I led with concrete except in rare condition?.. 

There are several reasotjs why you don’ fill 
ialerior block wdlh concrete, 'rhe cost is pit )h [bi- 
ll ve, :tnd your electrician will use the hollow^ block 
to feed some of his wire through tf> meet certiiin 
axle a. The wires can only be fed to the receptacle 
bo.'t by way of the hollow^ concrete block (Fig, 8-7), 
Most impi>rtantly. you'll probably have to knoek at 
least one Ivjle in the interior wall due toovers^ightof 
some trivial dimension. Have you ever tried to 
knock a hole in solid concrete? Forget it unless you 



liave a jiM^khammer, 

1 for^t to leave openings to the back of the 
bathtubs to allow access to The pJumbing (Fig. 8-8), 
Also, there had to he a hole for a vent pipe out of 
each hathrrKf>m. This I didn't forget, I pbrnned to 
locate this as the consti'uction progressed. 

Dcm't forget that (he water pipes have t£j go 
through the w^alts to the kitchen and bath. In my 
house the Copper pipes pass thniugh the walls at 
approxitnalely eight different places. This would be 
a major job if the walJs were stdid cotjcrete. .Another 
place that I had to chip away the block was where I 
tried 10 iriatalJ iriy one-piece fiberglass tub and 
shower unit. I found the unit to be Hi inch wider than 
my door opening. This was an oversight that didn't 
cause a real problem because we just broke away 
tlio block as needed. 

Instead of knocking block out tor every^thing 
you should plan lietter than I did and install vents 
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Rg^ 6-S. Leave an opening to aDossa pipes lor bolh lubs. 



and rtUi:L& as ihe bktcrk is laid- This sounds 
easier than it is. Vent and air ducts sr^metintes have 
10 be reltK’EUed because natural air cuTTent& are 
drastically affected by beinB underj^round. 1 found 
that where I thnu^ht air would circulate naturally il 
didn't (ajid vice-versa). Thus ! had to relocate 
numerous openirijjs in the concrete block, 

\ suggest you try to locate the vent openings as 
the bloc k gt>es up, but don't be surprised if you miss 
a few. One point I want to expand on is the 
silbwance of the opening for steel duct work (heat- 
ing and ctioling) to pass through walls. It’s easy to 
&ay ni knock a bole later but it's difficult and tinte 
consuming. In tny first underground house I didn't 
di> as I’m telling you, and that’s why I know abr>ut 
the extra work involved. 

As your block work progtes&es day by day. you 
will— for the first time —see a house developing 



before your eyes and realize you're realty under- 
taking an enomious pnjjec I, There's no turning back 
at this point; you had better like what you see so far. 

WHY ALL-BLOCK INTEHIOH WALLS? 

Block walla througbtiut give a solid, sound-proof 
construction white addingonty 1 ptiirceul tuthe total 
cost. 1 feel this is mon^fy vrel] spent. Ont'e again the 
absence [jf wood irotn studded vL^alls eliminate a fire 
liazaid. When building underground that's a real 
consideration. 

The only reason I didn't lay my own block was 
time. I'm as good as most btocklayers, but J'm only 
one person and. at my best, Fm slow. The old saying 
"time is money" fits this phase of con struct k>n. If 
you try to lay dtXHl concrete block yourself with the 
help of a bn jther- in-law, you're Eisking for disap- 
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ptiiiuintniL, If ihc project dra^ss on and on, you lose would take you or ! twice as long. A profe^aional iitid 

interest and ytm use up v:5tuable dollars in living his crew could build what you see in Fig. 8-5 in two 

OKpenses while the days prisa, IL would take an days. That's money wisely spent Use your energy 
exp<.M ienced block layer weeks to lay 6000 blocks, \i and liilents on the other phases of construction* 
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Roof Design and Preparation 



Now you have all the walls up and level at 
ceiling heij^bt, you come to another crucial pEtrt: 
preparing the shoring (Figs« d-l and 9-2). the sub- 
structure and braces for pouring concrete. WhEtt you 
are actually dubg is building a platform capable of 
ho Id in gas much £is 250 pounds per square fw>t. This 
includes steel, approximately 10 inches of wet con“ 
Crete, and a worker sntoothing this concrete. 

Holding wet concrete until it sets k like hold- 
ing onto the proverbial burlap bag full of bobcats. 
Wet concrete wants to go everywhere except 
where you want it, ff it finds a small hole, it will 
make the hole bigger and bigger ujitil it breaks 
through. This method completes the roof in one 
pouring wdth no joints, 1’hen there are no seams and 
no leaks. This is aho the method that you can do 
yourself with a litt le luck and some help from your 
friends. 

Be realistic when evaluating your abilities to 
build your own shoring and substructure and pour- 
ing the slab. You might want to have a contractor do 
it. Doing it yourself is a back-breaking job, but you 
can save approximately til per square foot of roof. 



That adds up fast to a real savings, and especially if 
you’re building a house over 3000 square feel. 
There is more than one way to pour a concrete 
roof, The only thing different from pouring a con- 
crete fltHir is that it is suspended 8 feet in the air* 
And thatk a major difference. 

E did my shoring (Fig, 9-3) by Saying rough-cut 
lumber down on the concrete floor, wall to wall, 
every 18 inches. You can get this type of inexpen- 
sive lumber at saw mills. It’s the strips that are cut 
from a log before they get to the center where the 
good boards are cut from. 

i did not glue or nail this rough lumber to the 
concrete floor (Figs. 9-4 and 9-5), It is not rteces- 
sary to go to that extra lime and coat. Check around 
for this wood. You'll find it. Later, when you’re 
finished your bouse, cut this wood up and use it in 
your fireplace. I paid 2 cents a foot for random 
length over 8 feet long, 1 picked this wood up to save 
money, rather than pay a delivery cost, because 
every little bit helps. 

Lay the rough-cut lumber down on the floor in a 
pattern simtbir to Fig. 9-ti, For this step, you will 
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ROUGH CUT 

lumber 



BLOCK 



4'x S* SHEET I /OR U'' PLY'/^^OOD 



SCRAP i^OOD 



USE SCRAP 
WOOD TO BRACE 

eve Rr where 

POSSIBLE 



FLOOR 



9-4. Wood a^oirisl the Itoor « oot glued in place. 
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Fig. [>Dn'l gkw wood togsEher onto concfeie fiocir. 



definitt!l^ra;edtwoorlbreepeEip]e williiigto work, ^ inch, sh^etinji!- grade exterior pl>Tvood on the 
Don't try tH erect sc affoEding by my met had without top. As your hetpers hold this arrangerTw?m lO' 
suJftcient labor (free or otherwise ). gether^ you climb up to (he top of the block w all and 

Once you have laid rough lumber on the floor nail through the plywfHxd and the rough lumber into 
and nailed a section of 2 x 4s along the ceiling one of the upright 2 x 4s. You now have the begb- 
heightn stand a 2 x 4 upright under the first piece of ningof your support. Your supports will he the same 
rough ItinEber. Try to start in a comer; See Fig. 9-7. throughout the rest of the house. 

With a few more 2 K 4i?.nailt!d between the top Once you actually erect that first sheet of 
and bottom rough lumber, you can lay a sheet of plywood in a particular area, the remamder is rather 
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Fig. ^6. Rough himbe-r should be laid In a pattern similar to this In any dlmclkon as long as 16-inbh canters are maintained, 




Fig. 9-7. Thie 'Aood should: not go over Iho lop of the blocK wall. 
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thing about this method is that you are constantly 
cutting plywood sheets. Therefore they can't be 
sold later. Don't waste the plywood: save all the 
small pieces. See Fig. 9-10. They will fit sttme- 
where as things prop'ess. 

Two good things in your favor now are that you 
can climb up and walk around on this plywood plai- 
ftirm that you're building and the assembly begins to 
take stability. U doesn't require as much physical 
labor to maneuver in place. 

Before you huy I? x 4 x Ss. 1 suggest you try to 
keep the ceiling very dose to 8 feel. Sheetrock and 
paneling come in 4-x -g foot sheets. If your ceiling 
ends up 7 feet. 11 inches high, you wbll have to cut 
each piece of Sheetrock or paneling. That's quite a 
job. 

The way you control your ceiling height is by 
the length of the 2 x 4s. H you buy statidard 2 x 4 x 



easy. Omre you gel one section secure you can 
climb out on it to assemble ilte next section. See 
Figs. and 9-9. 

If. Ell this point, you are considering leaving out 
the rough cut lumber, please don't because the 
results amid tje catastrophic. The rough lumber 
prevents the extreme weight of the concrete fmm 
punching a hole through the concrete floor or 
thn>ugh the inch ply w(M>d. It is a must if the job is 

to be safe. 

Continue to set 2 x 4s upright, watching 
clustdy to keep them at 16- inch centers {maximum). 
If your centers are a little less than 16 inches, that 
will he acceptable. 

Continue this method until one room Is com- 
plete. Be sure to have a good piece of rough lumber 
at each joint of the plywood, because this is the 
weakest point of the plywood strucLurc. The sad 



1t1 Sheet ot Plywood 



Rg. 9-0 Once tna first sheei ol plywood Is In pJaoe, you can climb oui on It to connact the nexl one. and so on 
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8s .md set the eh un rough lumber, add another rough 
b<mrd tm lop— both of whieh are approximately 1 
inch thick— and then set a sheet of ^4-ineh plywood 
on that, it's eEtsy to figure that your ceiling will then 
be B feet. 2 inches la! I when these are removed. 
Thai's itKi tall- 

Cul 2 inches off each 2 x 4 x B before you use 
it. If y<m do, you will end up with a ceiling approxi- 
mately 8 feet in height. Whatever you do, don'l iry 
lo use precut 2 x 4s* fVecul 2 x 4s are approxi- 
mately 7 feet. inches long. This would [nake tlie 
ceiling to<i low (Fig, y-U>. 

The reason I stress this B-foot ceiling height is 
because it relatively slrnple to maintain an 8-foot 
ceiling height at construction, but it Is extremely 
time consuiulng to cut wallboard or paneling to 
make the walls less than 8 feet high. 

Even inure imptnlant is that the lending in- 
stitutions and government agencies such as the 



FHA or VHA, require certain dimensions to be 
used. An inch or two one way or the other will only 
cause yiEU extra time and work, but should you drift 
6 or B inches of the standard S-fbot ceiling height 
you might have trouble getting the house financed 
(or sold years later). An additional reason is that it 
just w^oii'l look right. Everyone is familiar with 
B-foot ceilings, if you lower or raise yours, people 
will figure something must he wrong, especially in 
an underground house. Don't give outsiders any- 
thing to pick out when discussing your house. 
Each rooin is shored up and braced individu- 
ally. Do not let the wood go over the tup of the block 
wall (Fig. 9-7). This method locks all the walls in 
placze with concrete. In addition, it holds all of your 
shoring secure from moving left, right, forward, or 
backward. Most impurtantly, the rebar lay!::E on the 
lop of the block, and this avoids an extreme load on 
the shoring. Once the shoring is up in alt nxjins. go 
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Fig. 9-1 0. Savb plywood peaces thay always fJl s<:>fTiQwhs/e. 



tijtk and check each 2 ^ ila make sure it is plumb 
and toeruiiled with at least iwn 10-penny nails, top 
and bcjttoni. 

Hemember, one slipof a 2 x 4 and down contcs 
the wet c[jin:rete. 1 can't warn you enough about 
this. A slip could bankrupt you. If you add the cost of 
the concrete, the cost of the lumber, your labi'}r, and 
the cost of cleaning up wet concrete once it has 
fallen, you can easily se-e why this could be ttie only 
mistake you'll make— because it will also be the 
last. 

S8 



Once you have 2 x 4s spotted on 18-inch cen- 
ters throughout the structure (as in Fig, 9-12), you 
sfk>uld cross brace or tie together these 2-X-4 
posts. See Pig. 9-13, It really doesn’t matter how 
you croas br;ice this timber as long as the 2 x 4 
braces are at a alight angle of about 30 degrees. 

The more you tie together the better and 
stronger the construction. This cross brart.dng will 
pret^ent vibration as the w^eight of the w^et concrete 
is placed on tfhp of the plywood. It is als<^ not neces- 
sary to catch each and eve ry^ 2 x 4, but the more you 





Use CO list ruction ‘ETfjde plaaiic ihsl comes in 
bjg rolls iind can. be purchased from any building 
supply store. This plastic h really polyethylene 
sheeting, It h sold in lOtl-fool lolls with widths of 
20 to 50 feet. The ihickrtesd is usually 4 itllI but 6 mil 
ftnd thicker is available (4 mil is about the thickness 
of a sheet of paper). This polyethylene cojjt ubuul 6 
cents per square foot. 

Cover alt the plywood with one sheet of plas* 
tic. if you tear a sjnail bole in the pbstie, don't worry 
because a little concrete on the wood won't hurt 
anything. 

There is no doubt that the crucial part of your 
underground house will be the rtxtf. PiU your time 
and rnoney into the design of the slab^ It will be 
inoney w^ell spent. A good professional engineer 
s hi mid look your plans over make suggeslionsi and 
layout a steel reinforcement bar pal tern for you for 
a small fee. About 3i!5t) would be fair- 

When working up the original floor plan, be 



brace tlie stronger the structure. 

Nrjw that all the supports nre moving toward 
completion and you can w'alk around on this plat- 
form, youVe ready fcir the next step. 

BLOCK STUFFING 

Stuff eE«;h open concime block with paper see Fig. 
9-14. Save tk.- concrete mortar bfigs from the 
block layer work. Tear them in half and put half in 
each hrde of the concrete block to prevent concrete 
fruit] flowing down the Irkmk- Filled block are too 
expensive and unnecessary^ strength. Make sure 
your engineer agrees 1 hat all walls do not need to be 
filled with concrete. Some walls probEibly will, but 
don't fill any walls unnecessarily. 

Now thill your shoring is up cr>mp!etely, and all 
the holes are stuffed with paper, and you are ready 
to spread plastic. Plastic is used to prevent the 
concrete from sticking to the plywood so that it will 
come duwm easily and will be re salable. 



Fig ft* 11. Cut 2 X 4a ace sold by many suppliers. 
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Fig. 9'12. M you 2 n 4s. Ihen Iho lS-lnct) C'lo-C paltsm ks essential. 



s-iirt' 10 keep the roon^s rieEtr tonveniional size, 
lieeauso your Snlcrior watls are bearing walls and 
physically holding up the roof and dirt, you want to 
avoid spanning a long distance. The method of con- 
st ruction, cost, and the rebforcemeiu involved then 
becomes crucial Eind a bigger job than the average 
persrm can handle or afford. The wddest span I 
recommend is 20 feet (Fig. 3-15). 

A rule of common i^ense I would suggest for 
you to follow is that, wheti laying out a floor plan, 
add the length and the width. The total should m>i 



exceed feet. For example, a mom that is 16 feet 
by 20 feet would equal feet, or a utility room 
could be 25 feet by S feel to equal 33 feet. Re- 
member that this is only my rule of thujtib. Trust 
your enginner as a final authority. 

If your living requirenKjnls are average, 20 
feet is as wide as any room usually needs to be. The 
engineers designing the strength of your roof will 
need an exact layout of your floor plan. If you ha ve 
ever had a course in high school drafting, you should 
be able to make all the drawings necessary to build 
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Fig. B-T3. Cross twaclrt^ can tss done *ith scrap lumber. One nail Is sufficiBnt aJ each end. This is to prev^ent v^braimn whan 
ur^r pressure. 




Fig 9 -14 Bk)cK stuHlng could he anything, even newspaper, but old conorele bags make !hs best stuHors. 
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Fg, B*tS. Th*B Is Ifie cofitJUKm yati will cause the wider (ha span geO- 



your hnui*j If you don't feel comforts bio doing this 
driiwingn ynur engineer will have sr^meoiie make a 
reliable set for you. 

To l«Krate an engineer, look in your loeal tele- 
phttne directory under mj^inper. Any 

city i?f reasonable si^e will have a Isatmg of one or 
more engineers capable of helpiiiR you. When you 
contact him. tel t him eKactly what you're planning 
and ask him what he would ebirge to provide you 
with d drawing showing rebar sise^ location, and 



concrete thickness. 

'Falk with this engineer at great length con- 
cerning the factij and details of your house. All the 
infrirmation you give him must be ver>' accurate. 
For example, you can't tell him that you're planning 
on 5 feet of dirt over the roof when, indeed, this 
depth might be lU feet. Vou must be specific and 
accurate with information. 

Figure 9-16 Is a sample drawing. Once again, 
check around for rales if you have the choice. The 




0-1 S. and locE6(lori ot robaf 
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price will vary quit n a bit from engineer k\ engineer, 
depending on hit; intere^st in unuwuJit dwellings, 
ecolrinj^' energy savings, or your plans in general. 
These are professionals and if they can pirsslbly 
give you a break on price, they wdJI, and especially if 
ihey know you plan on building this structure your- 
self. They make up any Unancial break they give you 
on ihe neiit iTuiltlmillion dollar prtyetrl they design, 

Anothtm place to check for a good engineer Is 
your local college. Some of thise profesiiors are 
sure to be engmeers or have an engineering 
background. Before making a conimitmenl to any 
engineer, check with the building code department 
to determine if you need a professional engineer's 
stamp or seal on your draw'ing:^, 'I' he seal means be 
is legally rusponsiblf for the design. Just make sure 
the tierstm figuring the strength of materials In your 
roof is ciualified and interested in underground 
himies. 

REBAR 

Rebar is steel rod approximately 40 feet long and 
eumes in diameters from ^ of an inch Ec? I inch, 
Tbtfse bars or rods are for strengthening concrete 
and nothing nuire. Your rfjof will probably use all 
diameters and lengths, depending on room widths. 
This is w'liere your cuttitig torch comes in handy. 

The cutting torch is by far the easiest and most 
universal rnet!>^^d for placing, t>ending, and anting 
rebar. By ht^allng the steel, you can make the bends 
that will be required iti some places. 

1'hereare other met hods for cut ting re bar. You 
could use a ciR'ular saw with a metal cutting blade. 
This method is sUwer but still gets the job done. 
The bending, however, will now have to be done by 
brute sErengt It— yours. When large cE>m panics lay 
rebar, they have long'handled shears or cutters like 
a pair i]f hit-irutting pliers tfuit will actual ly shear 
through some thicknesses. You, as a small contrac- 
tor. might have a hard time locating this tool at a 
tcasonable price. 

The rebar will lie delivered to youi site Lu long 
leiiglhs. Y'ou will have to cut and bend the lengths to 
fiinn the pattern designed by the engineer. Rebar 
can be btmght from a used steel dealer listed in your 
local telephijne directory. Tlie- term "’used” is ni is- 



le ading; it wnis simply previously owmed and left 
over ftTom a large construction project. Buy il if 
possible . Used rebar is about half the price of a new 
rebar, 

WIRE MESH 

.^tiother type of steel used for added strength in 
concrete is called concrete mat or wire mesh. It's a 
roll of heavy steel screen resembling a roll of fenc- 
ing. It is manufactured in many sizies. This wire 
mesh adds additional strength to prevent cracking. I 
covered my entire roof with steel mat (Figs, 9-17 
and 9’ 18) and then the rebar was put in place. 

Discuss wire mesh and rebar wdth a couple of 
experts, tespecially the technique oftyingreUir and 
steel together). When rebar is laid in a criss crtjss 
pattern, it must be tied together with a piece of wire 
to prevent the steel from rolling and shifting as you 
w'alk on it (Fig. 9-191. Common strive pi jie wire is 
often used. You must consider that wet concrete 
will be drKipiK?d im this steel from approximately 4 
feet above. That’s a great d.eal of weight trying to 
move your rebar ar{>un[l. 

IL is crucial that the rebar does not rm>ve. Take 
your time and do it right. As the rebar is being laid in 
plE^'t, it cannot be touching tlie wood scf±fft>ldmg, k 
must bo raised off of llu? wood by at least an inch. 
See your engineered roof design for the exact 
height. This is so that the concrete flows easily 
under and completely surrounds the steel. There 
are wire pegs sold for this purpose or you can use 
pieces of concrete block. Either way works fine. 

Again, placing this rebar is crucial. It is physi- 
cally impossible for one person to drag a 4<>’f(MJt 
length, 'Ik -iitch- in-diameter piece of rebar around on 
lop of the scaffolding. You will need an extra perwm 
to control the steel. Once ytin have maneuvered just 
ctrte piece of this rebar around, you will know what I 
mean by it being difficult to handle. Only experience 
will make it easier. 

Be careful as you cut through a length of steel. 
If it happens to be laying on an uneven surface — 
such as the grttund, and you cut through the 
steel— one piece or the other could spring up and 
hit yuu in the face, 'Phis is exactly what happened on 
my Job. The steel looked very relaxed, but when the 
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FJg. 949. Ti 0 fabar logethef wilh stove p^pD *lf$. 



L'ui wris niadtt one end sprang up and caught me in 
ihe face. It could have been s-ericuis but I was lucky; 
you nttght not be. iiteel under tensiun dtiesi strange 
Ihings wht']i ihal tensican is released by a cuUing 
torch. 

STEEL PLACE MEtJT 

Now you have wnrked your way to the steel place ^ 
ment pfujs*:. Anyone can du this just by using com- 
mon sense and followdng I lie instructions of your 
engineer or cone re tec Xpert. 1 fenced in the perime- 
ter of nw roof with block to form a totally closed 
area for {K>iEnng concrete. Once you get this far, 
j’tju're at the crucial p<nnt of your project. fJon't tel 
your wcHid frame work become exfxjserJ to rain, 
w^ind, etc,. ft>r a long period of time. Constant wet- 
ting of the pJywfM>d will cause it to separate and 
buckle, thus;, losing so me of its strength. The sooner 
you fjour concrete on the erected shoring the 
better. 

At this point you’ll have .'ill shoring in place, all 
holes filled, plastic in place, and steel in place and 
raised off the plywood by at least 1 inch. It wd]| also 
be layingon thehlockw^ork. Finally, you must have a 
solid I cvel spot ihtit is an easily accessible itn- 
nved lately adjacent to the building for the concrete 
trucks and the crane to set up, 

I'lns rnight not seem like a big deal, hut the 
Ibllowingisa true story. At I he crane arrived, 
3l 8;05 the concrete trucks begin to arrive, and my 
helpers are ail ready to go. 7'he crane, big and 
iiw'kward as it was, kept spinning wheels in tfk? mud 
atiij couldn't gel into place. Kvery^one was standing 



around wraiting helplessly fior half an hour when 
someone decided to get my backhoe and push the 
big crane. Tine extra effort was just enough to allow 
the crane to roii into his prefened pcjsiticm. If that 
had not worked, the day could have been lost and 1 
would have been charged For unused ecmerele, Yfku 
might not be st) lucky. 

There is more than esne way to get cemcrete 
from truck to roof, One way is to use a concrete 
puiTEp, You can rent this equipment for about SiJtK) a 
day. A concrete pump is just that. It pumps liquid 
concrete over dislfinces up to IfX) fetit .-iway, 1’he 
problem with a pump is that it's slow arid you need 
stmieone to hold a htjseconstatitly at appni^dmately 
every 10 feet of length because the throbbing effect 
of the puinp tends to n^ake the li.i:ie unccmm>llable. 

Some of the newer concrete pumps are really 
another vehicle wdlh a pump mounted on the frame. 
These modem pumping units (naturally) are more 
exj>ensive to rent, and are usually only required on 
comiriercia] nr industrial constructi[in. They might 
rent for IShOO to iBStM) per day depending oti siae. 
Check around for pump rental, hut don't be sur- 
prised if it's difficult to set up a pump at areas< 3 nable 
cost, 

.Another methtjd, which is the recommended 
one, ia to use a crane. They rent for about $5(Mf a 
day, with one operator, iJiscu&s the methods with 
local experts (especially the concrete finishers in 
your area). 

[f you use a crane, it wiiJ take approximately 
six hours from start to finish for an average house, 
TIm.' crane will have two buc:kets. The concrete 
truck backs up tcj one hocket and fills it. Tiien the 
crane lifts that bucket to the farthest corner and 
dumps it. While this is happening, the truck is load- 
ing Ihe second bucket. By the time it is full, the 
crane wdll be returning with the first bucket (iiow^ 
empty). Keep repeating this sequence until the roof 
is Covered to Llit' depth you require (.Figs. 
through 11-23). 

As the concrete is dumped, yeju need labor (and 
lolstT it) Ui level it and a finisher to smooth il. The 
smoother the surface, the less moisture the con- 
crete will absisrb w^hen covered with dirt. iJon't use 
a trowling machine such as you will use on your 
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ig. g-20. A cr-flJW moving a buckot of concreie In 






Fig. 9'22. Thifl craw must ael up ao lhal lha concrete trucks can deliver to the crane swFug radius. 



flixir. There i!^ no advajita#«(f in getting the roof as aiid framework is profcsskitiaily- installed and ap^ 
smooth as your floor* proved by a prcift^ssiona! engineer^ a vibrator will 

Oneother thing to remember is to have some- shake most constructed aboring apart. It's not 
one shake the steel lightly by any method possible, neeessai^ to cause this tremendous stress on the 
You could use a pick as the cfjncrete flows across shoring. If your experts suggest a vibrator, get a 
your steel network. This ensures that the concrete second and a third opinion. I can't stress this vibra- 
reacht^s all cracks atid crevices and completely sur- tk>n danger enough. Failbg concrete can be fatal, 
rounds tile steel. Concrete must totally surround all One lv>ur after the last bucket is dumped and 
BteeJ. The minimum thickness under the steel raked, you can relax. If it hasn't collaspcd by then, it 
should be I inch. Do«of use an electric or hydraulic will be there until doomsday. You are now halfway 
vibrator to settle the concrete. Unless the shoring to of>mplction of your underground house! 
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Fig. 9-23, Mobile crane operaimn and bucket can easily be rsnled. 



PRECAST CONCRETE make slabs of concrete de si gnedl-O carry any weight 

[f on.ce again you will check your local telephone you require. &Sabs usually have a majtimum 

directory you'll find precast length and width somewhere around 20 feel long by 

or prestressed concrete. There are companies thal 4 feet wide. This gives you quite a few joints that 



METHOO 


•ESTIMATED 

COST 


ADVANTAGE 


DISADVANTAGE 


BUCKET AMD 
CRANE 


$9,600. 


FAST 


NONE 


PUMP 


$9,600 ! 


IF CRANE 
UNAVAILABLE 


EXTRA LABOR; 
SLOW 


1 

PRE-CAST 


$ 1 6, 000.- 


ONE -DAY 
1 NSTALLATION 

less labor 


EXPENS I VE^ SEAMS 
TO PATCH, POSSIBLE 
LEAKS 


DIRECT DUMP 


$9,360. 


NO RENT OF 
CRANE OR PUMP 


LOTS OF LABOR AND 
WHEELBARROW; SLOW 


CONTRACTOR 

EVERYTHING 


$24,000. 


NO RESPONSI- 
BILITY TO YOU 


COST 


^ ESTIMATED COST FOR 3,600 
PREPARATIONS, ETC. 


SQUARE FEET INCLUDING ALL FORMING, 



Ftg. 9-24. Chan compai'log ma cost to building $ roat slab. 
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are sealed In ^ variety of waya^ btit they are almost 
always covered with a second layer of poured coii’ 
Crete or sprayed insulation such as foam. These 
companies will set these precast pieces in place of 
your walls for a price. The advantages of this sys- 
tem is that there is no scaffolding to erect, it is rigid, 
and it can be pi acred in one day. Of course, the 
dlsadvaniajites to this meth(jd is cost and the possi- 
bility of leaks. 

Discuss all aspects of your rtHjf wdth profes- 
sinnals. Talk to niore than one per win in each trade. 
They can all give you valuable information, In the 
end, you have to make the final decisions as to how 
and who, 

CHIMNEYS 

for building a chimney, in my opinion there is 
only one methcjd that is wilid ^l^'d practical. Buy a 
length of apprujdmatdy 8- inch-diameter steel pipe 
baw^evcr high j'ou w^ant your chimney to he and weld 
bars to the sides (Fig. 9-24). 'I'hese bars rest on the 
concrete and hold the pipe upright until you fill 
around the pipe with ctmcrete and tar it over this 
new seam. It's that simple and work si well 



Standard chimneys will crack immediately 
after the first freeze because the block above 
ground level freezes solid and is forced to shift. The 
block 4 feet underground does not freeze and is 
mortared stationary to the rofif which dt>esn*t move, 
thus causing cracking, Watch this chimney phase 
closely. You can't live underground without one or 
two chimneys. 

Do not put any fioles in the roof except for the 
chimney. Holes are just too hard to keep water- 
proof. Any venting can be put through the exterior 
walls just as easily as through the roof. 

ft is a very good idea to by down PVC conduit 
(approximately 2" diameter) on the steel before the 
concrete is [xjured (Fig, 9^25). This is for the main 
runs rsf your electrical wdres, fie sure to let (he 
electrici?ui that is working with you locate and in- 
stall this conduit. The codes are once again very 
tricky. 

If your house is smail say 40 feet by 25 feet, 
the cost of putting pipe in the ceiling concrete would 
probfibly be more expensive than running wire 
around tlise walls. If you want hanging ceiling lights, 
you should definitely give the conduit considera- 




Flg. ft'2S Notice the electrical corwjurt in place in tha concrete 
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lion. 1 pul conduit in iht' corurretc bccaust^ my hoai^e 
is 90 feel lon^ and 40 feel wide, and I wanted ceiling 
I t^jhts in S 4 )me rtMJtns. This Install al ion is not hiird to 

df>H 

After all rebars and sJujrtn]^ are in p]£K:e^ locate 
exactly w lie re you wanl tlte chimney hole to be. 
Secure In I he plywood anyihin^; you find ihal is 8 
inches m 9 inches In diameter (maybe an old bucket, 
or can), 1'his will leave a Itide in the rctof for your 
chimney, ft is ridiculous to jackhammer a btde in 
the roof after the concrete is poured and set. 



Kven though my desif^n required the chimney 
lo penetrate [he roof (because my firephicea were 
more than 10 feet from the exterior walls), 1 re- 
commend placing ilk-' chimney outlet on an exterior 
wall (Fig, 9-lib), if possible. It is much easier to 
waterproof an tjpeniqg on a vertical surface than a 
horizontal one. 

Should you Ikr forced lo place the hole in I he 
rrjof siection, 1 suggest a little additional safety mea- 
sure that you could construct as the rfXif is being 
ptjured. Figure 9-27 shows a raised lip appro xh 




Ftg. 9-26 Prsisrred way to place cnimney. 
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Steel Pipe 





Polvffthi^lene 



Rg. 9'27. BulW e colLunr oi conciele as tha rool is baing poured at least 6 iodhes h^h 



DfOln Pipe 



Steel Collar 



Sma] I Grovel Covered 
With Polyethylene Sheeting 



To Stove 



Fig 9 Se inslall Iho drain ayalem away frorn the chimney as a safety pnecautinn 








mak’ly 1 tool from iht‘ chictuiey pipe, This lip ia 
ridise J atKJUi 3 iriL-hes and iaoverlapperi hy a shrowd. 
See Fi((. ^-21. 

Vet an adcJititjiial safety measure could be to 
place a perfujated drain pipe in a bed of gravel that 
veiuy to [be downhill side of your property. (See 
Fig. 'rite reason for pointing out these things 



is that this is a weak link in the waterproofing 
system- 1 hiid to rebuild my chimney after two years 
because of a very small, aggyavating leak. A little 
OHtra effort and design m the beginning is far better 
than saying, “I wished Ihtiif done it another way, as 
the water runs dtiwn the chimney pipe," Once again 
you should consult wilh tht' profession?:] s. 




Alternate Design 



The slate <if earth' she Itt^red livtni^ luis taken a few 
Rtanl steps jsince 1978. For example, would you 
believe an underground bf>use not under the earth’$ 
tuturui grade. Of course, this is truly an earth- 
sht'ltered bnn>e. 

The reason David Greenlaw built under earthy 
bul abcfve ground level is because southern Maiy- 
land is only a few feet above sea level. En southern 
Maryland, you often strike water digging a post 
hole, 

PROBLEMS 

This method presents one majtir problem i finding 
enough earth to cover the finished structure, Ef you 
had to have soil trucked to the site, the cost of the 
soil might exceed the cost of the structure, '['he 
second miyor problem is placement of the earth. 
Naturally, a crane and bucket will be required. See 
Fig. lO'i, 

ADVANTAGES 

Thf other side of the coin is that working on ground 



level is Tihituf ally easier. How do you make a mound 
of dirt appealing? A little imagination and landscap' 
ingwilldo the trick. Figures l(J-k and 10-3 show the 
beginning stage^i of building above ground. 

Another unusual characteristic of this house is 
that It is mountain less construct ion. The blocks are 
stacked in Ll^ usual patte^mbut without mountains. 
Then a layer of special sealer is applied to the 
extension sides of tlie block. Sec Fig. lD-4. The roof 
is made of wood with layered sealing arrangement 
(Fig. 10-5). 

Builder-designer David Greenlaw deserves 
real credit for tackling new and innovative methods 
of construction. (Fig, 10-6). Figure 10-7 shows an 
internal view of walls that are made of concrete 
block. N’otlce the slope of the rafters. This b to 
ensure water runoff on the wooden -layered roof. 
Figure 10-8 is another view' of the early steps of 
construct ion. 

Should everything go planned Mr. Green - 
law’jihome will look like Fig. 10-9 when completed. 
Not bad for an owner- built project. 
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Fig 1CF2. Early stages oF blocklaying For this typical hofne. 



Inside 
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FIq. AnothiDr view of Itio sanna a^ructure. 



Flq 1Q^4 SoBlor^ adhesive holds block iChQother wilhout mortar. 
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FIrg. 10-6 Mt Greenlaw^ using a hornts-msde concrete rnlsef. 
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FfcQ, 10-3. Amsi conception o< NrnsOed pcojeot n^ar PfOB(on, Miasojn, 
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FIfl tO-1 1 i T#o-Biory underground garage. 
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4-Cor tkirogs At»d Utility Room 



Eltvotor 



Cool -Air Tunnel 
Could Alto Bo A 
Firo"" £>cap« Tunoal 



R» 10 - 13 - One ld$t vi&w of IMS eafth-^stwllened ticme 






YET ANOTHER APPROACH twn years, and prugresa was sttll alow as of this 

The Ivjuse shown under construction in Pigs. 10-10 writing. How wouid you lilte to live in a 6000- 

and 10-11 IS the extreme oppriaite aa far as size square-foot houae? This doesnT count the four-ear 

goesn This house is technically an earth- sheltered garage and utility rooms. When completed it cer- 
house, yet it doesn't appear in these early pic- talnly will be a fentastic building. See Figs, HM2 

tures^ The builder oft his house has tal(en more than and 10-13^ 
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Waterproofing and Insulation 



When ytni mention uiiderj^reuind hiames or subler- 
ranian structureij of any kind, people irnmediately 
and always think of n damp and dark hok. I'm surie 
their experience with o Icier build inj^s, used for stor- 
age or warehouising. and unfinished house base- 
ments with inefficient drainajit^ and lighting are the 
culprit for this bad reputation. This is rightly so 
because many limes the drainage is inadequate due 
to poor grading or pianning, 

Ju*!t as atmost evetydbing in the world has 
changed in the past 2'5 years, so tuive building mate- 
rial Sf methods, and equipnienl. For one example, 
urethaiiL' f[>am used for ins u tat km was. unavailable 
to the ge^e^^^l public as recently as five years ago. 
Pfjlyethyletie and Styrofoam have become com- 
monplace for home construction. 

Before gtaing any further, I'H give my definition 
of waterproofing. It's simply preventing excessive 
^damaging} moisture from reaching the interior of 
your home. This can be ckme in a variety of ways 
with a variety of huiidmg materials. First, I'll give 
some examples of extreme methods to ensure a 
mthslure-free house. Remember that no matter 



what you do or how w^ell you do it. there’s alw'ayjj 
the possibility of a moisture problem requiring 
mechanical assistance such as pumps or at least 
de humidifiers. I just want you to be aware of the 
potential problems. It's a risk you will have to take 
when building underground. 

MOISTURE TREATMENTS 

Once you have excavated the land to the level you 
want, p<?ured your f(KJters, and are ready for the 
W'-jsIls, you might realize that you could have poured 
solid-cement relnf[>rced walls instead of concrete 
block wails. Solid concrete is a superior barrier 
against running water only. Whatever your exterior 
WEtlls are, they should now be treated to prevent 
moisture from touching the exterior surface. When 
I say touching I mean exactly that. If you keep water 
away from the exterior, naturally it will not reach 
the interior. 

This keeping away phase nught be next to 
impossible 100 percent of the time. The trick is to 
keep as much moisture as possible away as much of 
the time that you can. There are numerous ways to 
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keep water nnd [tioisture awa^ from an unde Lind 
house. For example, there isdrainFise. naLural shel- 
ter. tar or asphaU, parkin polyethylono sheeting, 
and plastic: pFtneU^tD mention a few. I used hi>t tar 
(asphalt) and a layer of 6-mil polyethylene. See Fi^. 
ll-l. iH-pendiEiR on your situation, you eould use 
any or all of these methods m your uonstnicticjn. 

Parglng 

Pargmg is mortar misted with a greater-attiount-cf- 
cement-than-nornial mf>rt.ar mix. To the laymen 
mortar is sicnply eement. The block mason wilt 
spread a hea %7 layer of the mixture over the entire 
surface of the block w[)rk. Thi^ cement fills the 
tjtircs i>f the block and is the beginning of a water- 
pn«>f wiitl, E>fi not pass over the parging. Do not 
spray lar directly on the block, Standard concrete 
blocks are very pcnous and the tar will not fill up all 



the holes. Harge first and thtni cover with lar* See 
Fig. 11-2. 

Tar (Asphalt by a Tar Baby) 

1 used tw^o heavy coats of hot tar sprayed on by a 
cttmmercial tar baby. See your local telephone di- 
rectory for the entry wak’iprmfing-iaT ^ Two coals 
of tar are sprayed on. The second coat 3s sprayed on 
after the first has dried. Tlris method is far suptu'ior 
to one hea\y coat. Another reason in favor of the 
tjecond method is that any high spot or edge will 
only absorb a thin layer of lar. Additional Ur will 
only settle to the low spots, leaving the high spots 
only lightly covered. By spraying one average coal 
everywhere— letting It dry and sprfiying a second 
equivalent coat a day or so later — the bnild-up is 
uniform. This is the most common method. 

'I'he lar method is reasonably inexpensive; it 




Fb0 n-1 The slrucluTO was coaled wilh two caats of hoi tar and then wrapped in 6 mil [Mjlyshe^tS, 
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Fig. 11'Z. Mar lar Is sprayed. 



costa d bout ScentaH sqcuire appJied. Tbe appli- 

coition goes fast if a commercial spraying unit is 

used. 

This brings me to a very important point. Do 
not attempt to brush on tar or asphalt yourself. You 
may think this is a way to save a few bucks, but it's 
not, A brush doesn't dti the job h sprayer woll do. If 
you buy tar by the 5-galion bucket, you'll frnd up 
wa^liriK much of it fmm dripping and spilling. The 
mobl importitnt reason for not doing liw job yourself 
jft the mess it creates. You get tar in your hair, on 
ynur skin, and it is nearly impossible to remove. 
The spraying of waterproofing tar is ajob you want 
t(i avoid. Let a professional cki what he does best. 

Polyethylene Layers 

If you want to go to additbnal expense, you can 



wrap the entire structure with two or three Layers of 
polyethylene. You can buy ptilyethylene in 100-fool 
rolls, 20 feet or 40 feet wide and 6 miUigrams thick 
(about the thickness of a sheet of paper), from most 
building supply stores. Once the tar is on the block 
and dry to the ttiuch, you can begin to w'rap the 
building, ending with two or three tayera over the 
entire structure, 1'ry^ to keep the polyethylene 
sm^joth and wrinkle free, 

Do u(jt attempt to place the plastic while W'-ind 
h blowing. I used these polyethylene sheeting but 
found ihat the wrinkles were a real probleni be- 
cause a mild breeze always seemed to be blowing. 
This proved to be more trouble than it was worth. 
Just for infomiat ion's sake, polyethylene sheeting 
will not deteriorate underground, but sunlight will 
deteriorate this material* Tests indicate that 



<1 
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polyethybiie that has been undergnmnd is still in- 
tact after 20 years. The unty reason I am reluct ant to 
urge you to use polyethylene is that if you tear one 
hole in it, a,s you back fill the dirt, you lose most 
of the ptneiilial walerprfM>fing value, Hesl assured 
you will tear holes in the polyethylene as the earth 
is spread. 

Crisscross Polyethylene Sheet 

If you take the lOO'foot rolls and spread the 
polyethylene one direct bn, then spread about fi 
mches of soft earth— then spread another layer of 
polyethylene perpendicular to the first layer— you 
will build a gfXJd molature hari'ier at a reasonable 
cost. This polyethylene Tve been discussing cost 
about d cents a square f-rxi-t, depending on the quan- 
tity purchjjsed. 

Pressed Insulation Board 

Fol lining the wrnppiitg of the structure, you can 
begin to backfill gently fFig, 11-3). Take care not to 



tear the plastic if you do use it. If you want to take 
another precatdion, buy pressed insulation board. 
Tl>ey are usually about y-t of an inch thick. It is aii 
inexpensive as any building materia! you can buy in 
4 d sheets. Line the exterior WhiHs with this 
material. The only purpose it will serve is Ut cush- 
ion the rock and dirt' If drainage is goi>d this &bt>uld 
be all you need- If you want to go to real extremes 
and you have an indication that ynur soil Isn't as 
good as it should be. this next method should work 
for you. But it is expensive. 

Drain Pipe 

The most common rneihod to keep water away from 
concrete floors is a series of pipes covered with 
gravel, leading to a drain line away from the house 
{Fig, 11-4). These pipes form w^hat i.s called fi drain 
field. If you place a perforated 4-inch-diameter drain 
pipe in a bed of 1- inch diameter crushed stone (as in 
Fig, 1 1 4) below the surface you want to keep dry, 
the w^ater will naturally flow to this Loose gravel, 
into the perforated pipe, and tlien out to where ve 




Fig n-3. Begin 10 back fiH caiefUdy wNte watching tor large rocks. 
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Ftg. 11-4. DtaLn field u rider Udot. 



the end of Ihe pipe is placed- Thia perforated pipe is 
sold In 50-ft>tJi rods for this exact purpose. Ask your 
building supply store- 

Make sure that tlie drain field always dmps at 
least Vi -ifK’h per ftxn of length (Fig. 11-4), and that 
the entire pipe and grave! stay he low the underside 
of the (’ont,:rele floor or bottom edge of the exterior 
walls- 

As long as Tm discussing methods of keeping 
nwistunt away from the fltH>r, a less co&tly method 
is to lay a couple of layers of the polyethylene down 
before pouring the concrete* These p(.ilyethylene 
sheets were the only prevention I took to step 
moisture from penetrating through the floor, and it 
seems be doing the jftb. tn reality, I don't think 
anything would usually be required if the soil ia of 
good drainngo iiuality, 

Roof Drain Fields 

Even though I didn’l place any drain field in the 
tirthover my roof slab, I could have as insurance- 
The following method is one of the many designs 



that would work. After the waterproofing 
polyethylene sheets are covered with approxi- 
mately 5 inches of earth, you could lay another layer 
of polyethylene, place the drain pipe at this level, 
cover with a course of gravel, then add more earth- 
Do this at lO-foot tnlervals across the raof, leaving 
the ends of the pipe open to a dean draining path. 
S>ee Fig. 11-5- 

Clay as a Water Barrier 

One more thing you can do to help ensure the 
proper runoff of excessive water is to have day soil 
trucked to your site, from wherever you can find it, 
Eind grade from B inches itj 1 fwl of clay over the 
roof (Fig. 11-6). 

Good-quality clay will have a consistency 
similar to modeling day. It should be graded to a 
peak and another 3 or 4 feet of good topsoil added on 
tfjp of the day* If water happens to seep that for 
down, the day barrier will cause the w-tter to divert 
off the n.nr>f. 

The condition you can create with clay by 
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Fig 11-&. Drain tfeld over roof^ 



a pilch lo iht? lopof the concrete mof sLib to Use whichever system you feel ?iafe with and 

divert water away from itfiy opt tiing can be frirmed top It all off with a crop of excelleni quality grass, 
into the concrete slab as it is poured , It is pi'>ssib]c Once a j 5 t>od sod ba&e has developed, keep it mani- 

Uiptmr the concrete with a pitch suitable enough to cured smoothly find cut as short aa reasonable, 

ensure that water cfuinot flow tow ard an opening Follow your local landscaping expert's advice as to 
such as yonr garden or ehimiie^y opening. At tfH? the length you cjin cut the grass depending on the 

sante time, you ccmld lay standard perforated drain- temperature, rainfall, and other conditions affecting 

age pipes ici a bed of gravel dir&ctly on top of the the ability of your grass to survive, [ mixed two 
corKrete, grass seeds together in a 50/50 ratio. One seed 




F19. 1 1 -6 Clay will also act as a walar batriar 
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sprouted in three days, when watered, but was an 
annuaJ. This was unty to prevent enjsion until the 
permanent seed cauKhl hfild. 

Smoothness of Roof 

One addilbnaJ fad worth remembenti^! about 
waterproiifin^ deals with the smoothness of the 
nKjrsuiXitrele. I’he rouj^her the surface tile tiiore 
moisture the coiiciete will absorb. If the isisb is 
pt dished stnooth, water wdll not penetrate the slu- 
face, t^Uiviously, there is a happy medium to work 
for. Refer to Chapter 9, 

ROOF INSULATION 

Insulalinjij an Luideritriomid house roof is a i^jtjd 
investment. No w^ that my hc^use is five years old and 
it has stabilised in pt'd^rmimee, I find that about S5 
percent of the heat loss is through the ceiling. 'I’he 



walls and flours only aceount for 15 percent of my 
total heat toss. I must point out Lliat the heat loss is 
still very minimal when compared to a standard 
jbove-the'grKmod house. I recommend at least :m 
K'G insulation barrier place don top of the roof slab, 
after the pluHiit: is in place. 

'I’he R-6 factor can be achieved by using 
pressed, high-density urethane or styrofoam 
sheets. These are manufactured in 4 x B sheets in 
many thicknesses. To reach an R-6 insulating factor 
would COST you aboiu 35 cents per square foot. Sec 
Fig. 11^7, 

Remember the w(.)rds high iknsity', this en- 
sures less water absorption and a stronger paneL 
There is no need to join these 4- x -g panels together 
by a tape or adhesive. Simply lay the panels on a bed 
of soft earth approximately 1 inch thick, and cover 
with polyethylene sheets see tFig. 11 “6). If p«»3si- 
ble, overlap the insulation a few feet as in Fig. 11-9. 




Rg 11-7, insulauofi beand can be uawt on the root Us^ rugb-denEity, water proot maienai. 
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F*g 1 1 -8 Use at leaisl i iiwh ol Insulation, While 2 ar 3 Inches vvould be belter, it's expensivo , 




Fiq. 11-9 Overiep insulatlao ai ihe edge of the rool to pro vent angular penetration of temi>eratures. 
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POTENTIAL PITFALLS 

WfHerpriJofirifi iind insulation ttftid Lo be suhjtfcta 
ihaT general public lends tn lake f£)rj5ranted. For 
example, Tve heard the sialement "U can't leak, I 
covered the niof with 500 gallons of tar.'' Well, if the 
5lK) gallons of tar were not applied evenl>^ M the 
correct tempcraiure, the quantity Is irrelevant. 

Insulation Absorption 

If insulation tnatersiil —be it styrofoain^ urethane, or 
fiberglass — gets w^el, the insulation value is elimi- 
nated. If this material dried out it would never be 
the same even if it never gut wet aji^in. rhEit's why 
I've stressed high-density insulation that wilt not 
absorb water. 

Sloping Door Sills 

Anytime you have an opening in an underground 



bime on the flmr level, you must remember to 
level Of slope the poured concrete away from the 
interior. Just in CEise droplets ofw'Eiter wiiuld teak in 
over the diH>r, window, skylight, etc., they would 
flow ii way from the interior as opposed flowing into 
the room. 

Sloping Overhead Limels 

The uppjsite is true over each door or window^; 
always slope the edge of the concrete aw'ay from the 
[>pening, Should moisture reach this level, it will 
tend to seek another pi>int to escape into a drain 
rather l turn drip over the opening. These two condi- 
tions can cause an underground homeowner un- 
limited problems or save a lot t>f headaches. It's 
little things like tills that make an earth -sheltered 
hfsme w'ork. 




12 




What About Moisture? 



Whenever Lhe subject i>f :iri untlursmund home 
comes up in conversEHitm^ the saiiie quesfionw eon- 
sistenity pop up. Whiil iilioul moisture? Doesn’t ihe 
house smell musty? Aren't there drops of water on 
the celling? Why isn't an undergrt^Lu^d honieiust like 
a basen^ent? These questions are definitely logieaJ 
so I'll liy to explain why -'m underground house hns 
DO real moist ure problems if it is mechEiniL-ally 
water prtn.sfed. 

Most pt^ople have been in an old hf>use \vith a 
ulammyTeelinjit basement at one time nr another. 
TIk' waterproctfing Eiipplied to many conventional 
home basements is only one step better thiin noth- 
ing at all, Tlien the grading is quite often done 
wdlh mainly cosmetic results in mind rather than 
keeping water away from the foundation. Also, I lie 
top of a basement is exposed to a fluctuatitig tem- 
perature. The interior floor [md lower walls are 
always trying to maintain a constant 54° F (plus or 
minus a few degrees). In addition, the absence of 
physical activity in a basement causes a lack of ihe 
required nir circulation, 'I'hese are alt a few^ reasons 
why a basement usually smells musty. 



The reason my house doetm't have these 
problems is basic. My grading was given top con- 
aiderritiun for maximum water runoff. Then my 
waterprot>fing w^as applied cautiously and gener-* 
ousjy. 

GRADING 

I recommend that the eanh be graded to a minimum 
slope of 10 degrees (Fig. 12-tX tmd that the stjil be 
packed firmly by the heaviest |x>ssible equipment 
that your roof structure will support. If you keep 
w^ater physically away from the rtjof^ the pfjssibility 
of a w^ater piohlem is greatly reduced, 

CONDENSATION 

(Jnee these physical nioisture barriers are com* 
plete, the remaining moisture problem is the reauU 
of the law of physics. Condensation is the direct 
reanlt of temperature differentia] and the percent- 
age of humidity t>f the outside air or simply the 
amount of moisture in the atmosphere (air), l^e 
Fig. 12*2. Warm air ho ids mnre moisture than cold 
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F’0 1^-1, Always mamEain at least a sEope In grading^. 



:iir. Tht‘ Lempernture liiffenenlijt] I'm rtferring to is 
best exemplified by whfii hHppena when the 
windshield (tf yuurcar fogs up when you first start to 
drive when it's eold nutside. 

The reason fog appears on the interior of the 
glass IS that your body hE:at Fmd breath are warirt^ 
Approximately 14 of an inch on the other side of the 
glaSsS in a temperature of probably 50 degrees or 



colder- The 14 -inch-thick glass is the point to con- 
side r- Remember hot and cold separated by a thin 
membratie will cause moisture to form on the 
wanner side. 

The re ason my wal Is do not s we at c an easily lie 
illustrated. The temperatures shown in Figs. 12-d 
are estimated to help explain the point. 

In Figr 12 “3 you will note that the temperature 
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Fig, 1 2-3* Nquco the g raduai penstration 
of terriperatures. 



Fifl. 134. Tern[»ratyir« could ba 90'^ differeni, ohlif $ Inctwe apkarl in conveniionel ccmalfuction. 



Convsntlonol Housa 



Could Ba 0* F 



■6" Wall Could Be 90* 
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difftjreiUial isn't pri^sem.. Figure 1:;?'4 shows how 
great the icnipcralLire differential could be in a 
conventional basement, ,^s you see, it is n similar 
condition to the cotd-car example. 

In short, if the temperature b similar on each 
side of the walls, tile cemaining moisture problem 
can l)e handled with a standard room dehumidifier. 
Therefortv when the walls and roof are surrounded 
by M thermal mass of concrete and earth, the ex- 
treme temperature is some distance away from the 
living area. 

Tht' reason [ don't have a problem around iny 
entrance doors is that the living area is separated 
from the outside temperature by a foyer arrange- 
ment (Fig. 12-53. Proof that this arrangement works 
is seen every spripgtime in most conventional ga- 
All winter the concrete floor has absorbed 
coldness because the garage usually is unheated. 
Most people get spring fever the first warm spring 
day. They swing open the garage door, in flows 
spring air, approximately 70° F, striking the 30- 
degree concrete fltKir, Etnd condensation forms im- 



mediately. If you live in a conventional home with a 
detached, unheated garage (anywhere except in the 
sunbelt), you’ve seen the phenomenon. This 
doesn't happen in an underground house unless you 
intentionally leave the front door open. 

SPONGE EFFECT 

Just as condensation is a potential problem, there is 
anotfter moisture problem. It is technically called 
capiilafy draw, but more commonly it is called the 
sponge effect (Fig. 12-6). The reason for the name 
is simple. Juat as a dry sponge absorbs water, so 
df>es the air inside of your house. The air in your 
house, tiowever, is absorbing water from the earth 
because w^arm air holds more moisture than tk>es 
cold air. 

The sponge effect also refers to the moisture 
absorbed by CFirpet, curtains, Slieelrock, furniture, 
etc. This is precisely why you must take all precau- 
tions to ensure that the exterior rainwater is di- 
verted immediately away from the underground 
structure. If rainwater were to seep against the 
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block wall of your ujiderKround hfiuse (Fi^- 12-6), 
the spl]^^ie effect would be iraniediate, and a simple 
household dehujiudificr vtould ik>i handle the over- 
load of moisture. 

One sure way lo deal wdth the sponge effect is 
to place sheets of pfdyelhyleoe between the inside 
of the exterior wall mid the Sheet rf>clc. See Fig. 
12-7. 

POLYETHYLENE SHEETS 

'I’here are a couple other methods to prevent the 
sponging tif humid air (or at least lo help alow it 
dow'ti), Tlkr first method is one that 1 employed. 
Wrapping your house in polyethylene sheets is val- 
ued for helping w prevent the apemging effect of 
mttisture corning from the earth to the interior. 
Keniember* however, that rmce a Itole is in this 
material the water will definitely find it and be 
trapped inside against the block rather than be ab- 
sorbed back into the drier earth. 

This is why the polyethylene! sheet should be 
kepi in the largest single seamless piece available. 
PolyethylenE! can be bought most places in 100- 
frKJl' by- 20-foot rollsH 4 mil thick- This works well 
and especially if the connecting areas are over- 
lapped and tucked (as in Fig. 12-8). A safe method 



would be lo cover the ex.tt'rior with polyethylene as 
well as hang a poly barrier cjn the inside. See Fig. 
12-S. 

AIR POCKETS 

The jsecond meihod is one that, if you have followed 
my building suggestions up to this fKjim, you wdll 
have already included it in your hf>UHe. This system 
has a 1-inch air pocket created by the wood furring 
strips used to hold the Sheet rock up. Air pockets 
are the best w^ay tn prevent spongitig of moist air 
from (he earth to the interior. A 2-inch air space 
w^ould be better, but the cost of furring all the walls 
with FI 2-inch air space would be greater. A 2 -inch 
atrip of wood is probably prohibitive from a cos! and 
labor standpoint. There is no value in creating a 
space greater than 2 inches between the Sheetr<rck 
and the block walls. 

The construction ctf my exterior and interior 
walls^ combined with the special air circulation sys- 
tem I installed, are adequate to prevent most major 
mcjisLure problems as long as the air is exchanged 
frequently incomers, closets. Find behind furniture. 
This air will move about with the simplest of ven- 
tilating systems using a mechanic a J in-line fan. 

Note the description of the In-line fan in 
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jirerlUT delaii in Chapter 17. A reminder here that co[d air [nuelii^j? a warm i^uriace (or vice versa) 

ihe buildin}^ codes in different areas affect the air takes pEace in yoqr underjfi'ound home. What abcjul 

handling system greatly as well as the |jf>ssible the humid air Mol lie r Nature creates. This humid 

thickncssof these air ptocketSi My book is a thought aEr wiJJ be drawn into your house tiridergroujid or 

provoker. The final design is controlled by your nc.H. Humidity will bc> a aligliL problem lhal you will 

kiiL'al building codes. have to deal with. 

A standard, large-mom- size dehumidifier will 

HUMIDITY 

remove the entra humidity. Now^ don't be slK>i;ked 
Humidity and condensation are both moisture by (hat statement. Remember that anywhere in the 
prtihlems but they are not tiie same ;mimal, I'be United SlateSj except possibiy I he soulhwesti 




Fig. 12-7. TypH^al saction of oxtoriar waM 
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ptopic use clehLimidif]er& in their cmiventionak Each section of the coujitry has condili( ms and 

httuaes. I’m jUiil reminding you ihal you can expect weather patterns tbit are specifically their own. 
the same ainiple humidity problems as in any other Kor this reason, and due to the: long technical calcu- 
hnuiieH laliona, I am not going to go into great detail about 
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Fig tE-S T!>& ovecaghl caussd mo a probtefr. Water travels from Point Bdown eavKy Polnl Ato Point C over the garage dMr 
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how to fl>{ure h(?at loads, humidifier a bos,, etc. 
There is one Lerm, hfiwever^ thaJ should be mei]’ 
tinned. Drw ptuni is the tetnpheralure at which 
mtiistun* droplets will furm. This is not a tMoostanl 
point . It fluctuates w ith the percent of humidity in the 
outside atmosphere. 

You le^jrn a great deal about ihe riew^ poijU as 
you discuss the construction of an underground 
Ik>use. After lotigiliy discussions with numerous 
exports in the field of air haitdling, I proceeded to 
install an air-handJing system. The dew point is 
anothc'f law of physics that applies to warm aLr 
holding more moisture in vapor form than colder 
air. This explains the lessening of a humidity 
problem in the w^inter. 

Another thing you can do to lessen the ptjssi* 
bitily ofa ntoislure problem is to insulate hot-water 
nnd cold-water pipt‘s. A!s43 insulate the hot water 
heater. 



Moisture is a problem that can be con- 
quered— probably as easy as any other problem 
connected with an underground b^use— if ytm ap- 
praach it lie art on instead of pretending it won't be a 
problem. 

As you might recall, I built the walls of my 
liouse out of block and the roof out of poured con- 
crete, Figure 12-9 shows how I kept the flowing 
concrete froin nowdng off the roof scaffolding. I 
forgot to make sure that eFtch of the 4- inch bkx’ka 
became filled with concrete. 

Now four years later, I find that at least one 
block w'asn't filled and a small leak devetfjped over 
thciloor in my interior atrtuin, Fm now digging this 
up and tipplying a waterprtMif coating. If I had been 
observant In 1977, I wouldn't have to excavate this 
area in 1984 . We all get in a hurry to finish a job, and 
especially on as interesting as an underground 
house, I hope yrxi learn by my mistake. 
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Backfilling and Grading 



By the tiino you j^ei rhia Ur, you will have approxi- 
maiely 7E>pfirt:ent of your money invested, listened 
to plenty of ridk'ule and put in hundreds of hours of 
hard work, Uon't make a major mistake nt»w. Whfit’ 
ever you dri‘. don't do suiy grading near the building 
for at least three weeks after the concrete roof slab 
has been pfHired. Evert then I suagest you tread 
istiftly until the concrete has cured for five weeks. 

At this point. Hi tell you of a c bulge I will make 
on the next underground home I build. I wdll not try 
[0 waterproof the entire structure at one time. As 
shown in Fig, 13-1, I did not hackfiil against the 
exterior w^alls until the roof slab was complete. 

My reasctiiiing for this was to keep the com- 
plete surface, four walb, and the roof exposed so 
that they could be sprayed with hot tar ^l^d wrapped 
in pf>lyethyLene sheets all in a continuous applica- 
tion, This proved to be unfeasible because of the 
difficulty in keeping the area around the walls free 
of fallen earth and water (from rainfall). .Additionally 
it is very difficult to handle sheets of polyethylene 
feet long and 30 feet wide, Tire slightest breeze 



creates an uncontrollable flapping in these light- 
weight sheets of plastic. 

The cavity along the blwk (Fig, 13-1) was 
approximately 3 feet wide and 15 feet deep. It was 
constantly fatting away luid then needed to be hand 
shoveled out. lYy throwing a ton of wet dirt shovel 
by shovel lb feet in the air over your shoulder and 
you will soon see that wrapping the structure in one 
piece isn’t worth the effort. If I had it to do over 
again. I would complete the exterior walls and spray 
them with two coals of tar to within 1 hxjl of the 
rnof-alab line. 

After the wnapping of the plastic {Fig. 13-2) 
and alxjut one day of drying. J would begin pushing 
dirt against tiK? wall, first checking to see that the 
dram pipe at the base isn't disturbed by the first load 
of dirt falling from a?s high as 15 feet. 

By backfilling as I suggest, (not as I did), you 
will elimimiie a couple of the major problems I had 
throughout early construction. The first problem 
was the coristant collapsing of the dirt before I had 
the tar sprayed. Second, it was a constjmt safely 



130 




Fig. 13^2. PDlyolhylene aheeta are Olflircoli Id keep smooih, 
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hazard, and more ihantm’e I dropped tctnls inUi the 
hole and kid tu dimb down to r^;l.rkvt^ them. 

A constant cnncenn was that snineorie or a 
nei>jhkjEht}(!d pel would lall down inlo the man- 
made c re at ton <Ftg. 13-3), and hurt them-selves. As I 
was (iiradinKi an official stopped by to tell me that ! 
needed a barrier of some type to stop so it from 
washing inttt a small stream nearby (3t>0 feet away)+ 
There was and is a hillside of natural vegetatbn of 
underbrush, trees^ hushes, etc., but he w^anted me 
lo provide a barrier t]f bales of hay or straw staked 
to the ground to prevent en>sion into the small 
si ream. See Fig. 13-4. Tin? part that irritated me 
was that this excavation was never rnetuioned as a 
safely hazard to human beings. 

It bothered me so I eventually put up a 
makeshift warning fence. But the inspection offi- 
cials never mentioned it. ;\nother paradox of bu- 
reaucracy; holes were not his department. 

By doing the grading at two different Limes, the 
dirt against the wall has time to settle, especially 
after a heavy rain. Uo not do any of the grading until 
all interior block w^alls are tied in place to the 
exterior walls or these exterior walls will crack or 



collapse. If you now fill the dirt against the exterior 
wall, itwull he easier to move around while prepar- 
ing scaffolding for the roof pouring. See Fig. 13-5* 

OVERLAPPING METHOD 

If I could do it over again. I would prefer to spray the 
walls from the bottom to the top and then WTap them 
with the pcdyethylene by folding a piece of 
polyethylene 30 feet wide in half to fomi a piece 10 
feet wide. By the length of your house or ItXl feel^ 
w^hicbever is greater, yrm can rather easily attach 
the plastic to the wall by brushing on a new layer of 
tar or asphalt near the ceiling line. See Fig. 13-b. 
This will allow the polyethylene to hang down a,s a 
eurtam. all the w^rinklos will fall out. and you can 
easily tnaneuver it to get it straight and wrap around 
a comer. Be sure that the plastic folds out over the 
drain field at the k>wer wall (aa in Fig- 13-7). 

BACKFILLING 

Now you CJ 3 H begin pushing the earth gently against 
the w^all, making sure that all large rocks and debris 
are removed. Allow only loose soil to touch the 
pfdyethykne. Otherwise rocks will tear holes in ihe 
plastic and it will be basically useless. 
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Fig 13-4 Pfoirtde a run oi barriers wiit> bales of ha/ or strawy lo lorm a dikfl. 




Rg. 13-5, BecktiH areas tjstore the roof scetfoWlrig Is placed. You need to walh on this space 
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Ftg. 13’7 If mdfiev *5 factor, use InsuiaUCio o« particletxjard to shisld against rocks tearing lha plastic as you DackflH. 
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II^SULATION BOARD 

If by chajK't your soil is filEed with tins srufillt iiharp 
Stomps c’omrrn:3nly found m isunie gf>od earth and it is 
not practical to screen this all out. you could insitall 
4-x-H-fout sht'ets of any of the pressed insulation 
hoard commonly found in build inj^ supply stores. 
The material is nibout of an inch thick and inex- 
pensive. It goes by many commenciitl names, but it 
is commonly referred to as black insulation board 
(even though its insulation quality is hasitally use- 
less). 

This btj'ard dt>es act as a shield against the 
rocks or stones hitting the plastic. Use your gotid 
judgment and decide if this extra precaution is 
necessary, (Pig. 13-7). Once the walls are cov^ered 
with plastic insulation board and the earth is 
backfitkfd to a level about 18 inches below the roof 



top (as in Fig. 13-8), you are ready to go to the next 
phase. 

Time In Important. I do not recommend that 
you let a long period of time pass before beginning 
the backfilling of the roof. Try to avoid a heavy 
rainfall from running djown behind the plastic (as in 
Fig. 13-7). If it does happen it will cause the water 
to seep down behind the plastic hut in firnnl of the 
tar. It could take quite a while to dry out thoroughly. 

Think of your underground house as a sponge. 
If you would plact: a wet sponge in a pJasi ic trash bag 
aitd bury it, it would take quite some time to dry out. 
Bury a dry^ s|K>nge in a similar manner and it may 
never get wet. The early success of your home 
depends on how dry it is as it is covered over. 
Unlike (be wet sponge, you would be able to dr>' a 
wet underground house out by lurning dt- 
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F»g. 13-li0 A arnail iractor is very eBay to maneuv&r and it is not too hoavy. 
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huniidifitfr:^ an (he inside ujitil dt^sired humidity 
level 39 reached* 

USING A TRACTOR 

Nou' lie-in ttj lipre^d the dirt over the roof unless 
your cnKiiieer aitysoiherwiser Leave the underside 
shorinj? up until you have at least '.i feet of dirt 
spre^id smoothly over the complete structure. Do 
this with a srniiU tractor, initially, similar l4i the one 
shijwn in Figs. 13-^i and 13-10, One like this can 
usually be rented by the day or week. 

'l‘he reason I say a small tractor and 3 feet of 
dirt is that the dirt transfers the weight of the 
tractor uniformly downward [>ntsi the roof slab as 
opposed to the weijjhl (jf the tractor being distri- 
buted to only the four wheels of the tractor, flitting 
ihe din over the slab rrM^f safely is one of the most 
hajEardous phases of building this type of house* 



Using the small tractor with a from bucket is one 
method of moving dirt. It is also the preferred 
method. 

1 he small, front-end loaders can only haul ap- 
pnjximately one -quarter of a yard at a time, but then 
Rome wasn't built b a day. Do not use a bulldozer 
on the roof, See Fig. KMJ* 

If you have a Mj^t. compact car like a Volks- 
wagen or aOat sun and a small utility truUer like the 
smallest open -bed [>nes you can rent from rental 
outfits, you are also ready tn move dirt. Pull the 
empty trailer to the source of din. Use cesmmon 
sense as to how kjM to fill the trailer* 'llien drive the 
car and trailer onto die roof, but only after you have 
spread at least fi inches to 1 foot of dirt by some 
other method such as a wfieel barrow or bucket. 

Whichever metlmd you use, desnh drive a trac- 
tor, car, or anything else directly over the tar or 
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plaslitr. The tar, as thiijk as you have oti your roof, 
will never dry hard and any vehicle wilt slip and 
slide as If on frujen waler. You can get around doing 
this by hand by hacking Lhe trailer to the edge, 
dumping the first Load and spreading it roughly. 
Then back over that Load and dump the next. Keep 
leap-frogging backward until you have enough dirt 
spread to drive forward and make a circle. This will 
cut down on the time it takes you to make a single 
trip. Naturally^ if yog are using a small tractor, you 
dump frontward and continue the same procedure. 
Just don't drive on plastic or tar until G inches of 
earth is in place. Then it's only a matter of the 
number of trips you make. Patience will be re- 
warded in this phase of construction. 

USING A CRANE 

Still another method that is to be considered, de- 
pending on avaihibiJity and cost to you, is the crane. 
It could be the same crane you mighi have used to 
dump concrete. L’se the largest bucket available 
and fill it with dirt using your badkht>e. The crane 
will then very' accurately place the dirt. The only 
disadvfintage is cost. 

If the money is available, you can't beat a crane 
and a bucket for accurately placing the earth over 
the rtxjf. ,^El you need is a tnedium-size. front-end 
loader to load the cranes container as fast as the 
Operator can dump. This crane will cost about .$300 
pt^rday for dumping earth. It is less expensive than 
dumping concrete because there is less of a risk. As 
opp43sed to the concrete -dumping phase ^ the 
carth-dLunping phase requires only two people: the 
crane operator and the front-end loader operator. 
The crane operator can trigger the bucket release 
from inside the crane. An operator is nut required 
on the roof top, 

Whatever method you choose to use, be care- 
ful when working dose to the edge. This dirt is 
loose and will mil and pack. Thift can ea^iily upset 
tractors^ cranes, or any other mechanical equip- 
ment. 

FINAL GRADING 

After five weeks, if the 3 feet of dirt and the sup- 
port s are still in place, it will be safe enough to take 



your backhoe on top of the strutture. Remove (he 
bucket from the back. This is easily done; don't take 
a chance carrying all ihe extr,i weight of the bucket 
onto the roof. Only the scoop on tlie front will be 
required. 

Once you are finished running around up on the 
roof with your backhoe, tlveti put the aft bucket uii 
find finish up the rest of your grading. The reason 
you Can't cunlinue to use a small tractor or trailer is 
because that will only move or carry appro xitnatcly 
a quarter yard dirt, A hackhne tractor will carry 
one -ha If to three-quarters of a ytird at one trip. 
You'll be thankful for the extra hauling capacity 
when you start dumping dirt over the edge to build 
up a sloped wall (if that is your desigji), 

Don't drive on the roof unless you have com- 
plete control of the tractor! Next to driving a grad- 
ing vehicle on the rof.>f. the most dangerous thing 
you cati di-j is operate a bulldozer ur large tractor 
dose to an unsupported wall while pushing soft dirt. 
The weight of the vehicle pressing down un soft dirt 
displaces it (Fig, 13-12). This dirt must go some- 
w^here and it will try to push the nearest block or 
Omcrete wall away. 

As final grading progresses, don't be surprised 
if you have to haul diri to your site before you're 
done. I thought I had enough dirt to cover half the 
neighborhood, but I found cut that I needed another 
125 tons of dirt. The need for additional fill dirt will 
depend on the lay of your land, the amount of dirt 
you have excavated, and the design. 

If it is necessary to bring in additional dirt, 
check every price in town. I found good, clean fill 
dirt — net topsoil — ranged from Si a ton to $5 a ton. 
So you can easily add up the p<jtential savings. If 
gcM>d topsoil Is required, the price is much higher. 
Don't use lopaoil for fill and don't use fill for topsoil. 
Only a few inches of good soil is required to grow 
grass, 

BACKHOE REMOVAL 

As the grad ing and fi 1 1 Ing phase of your suble rran i an 
home draws to a close, you wTEl find that the 
backhoe 1 suggested you buy is no longer required. 
Once the rough driveway is in and all the major 
grading is complete, begin to look for a buyer for 
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13-13. Irwie ycKtr' bachhos for a riding garden tractor with aM&c+tmenta 
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this heiivy equipment. If you mack' a gr)of1 buy ;3nd 
didn't misuse your iractof. you will probably make 
enough profit to buy a ktr^e ridinf? lawn mower with 
a snow blade and a small trailer. Bee Fig, 13-13. 

GRASS SEED 

Final gradifiR takes place by hand raking and 
shuveling. Be sure to plant the best grass seed and 
fertilize it as recommended by the experts in your 
area. Kven grass seed varies from locate to locale. 
For final grading, check into the use of sod, f tried to 



use it on a steep grade. After the first heavy rain, it 
came tumbling down under its own wei;^t (Fig. 
13-14). J had belter luck planting fast- grow bg grass 
seed with good grass seed than I did with sod. Use 
your owm good judgement and ask people in your 
area for advice. 

Seeding Sloping 

Getting grass to take on any lawn in tlie springtime 
in most sections of the country is somewhat of a 
problem because of heavy raina at limes, Gettmg 
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Fig . 1 3-1 *. SDd wNI Elide down in« hill under lls own weight wl>ere SOaJced wUh rain that could weigh 3S pcurwlQ per squars fool. 
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Fkg. Placing on a hiltskde will hold sod In place easily (a trick o1 the landscaping trade), 
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grass tn hold cm h 45 degree slope when 4 
inches of rKin falls iq t>ne day Sa nearly iTnpt&sible 
(or so I thought). In each of the past two planting 
seasonSf pjirt of ihe banks slid down simflar to 3 
small rrtudslide. 

Each sinnmer I would pile the diri hack up, and 
by falHhe grass was growing again. Each spring the 
din slid back down. I was about to agree that the 
degree of the slope needed to be reduced. That 
would have required a lot of new wtirk, Plus, the 
retaining walls would have to be changed to match 
the new slope. 

One cif my neighbors said he solved a similar 
prohletti by laying lengths of concrete wire rein- 
forcement mesh dowm and staking them into the 
jpnound. Then he laid a couple of inches of Lopsoil 
over (he mesh. I tried this method and it worked 
like a charm (Fig, 13-15). 1 found that if you have a 
slope of 40 degrees or less, all you need is good soil, 
[jfjod seed» and light rnin. 



If your slope is 45 degrees or greater, the wdre 
mesh is a must, Ikm'l: think that planting sod is the 
answer. The sod will become soaked with the first 
rain. Because water weighs over 62 pounds a cubic 
foot, it adds great weight to the already heavy sod, 
and then down the slope it slides. Stakes only bold 
the sod in place immediately adjacent to the stake 
itself, 

I suggest that yog aak a ItH’al landscaper hifi 
opinion on what you should do. Weather conditions 
in the growing namths vary firiim locale to locale 
entjugh that my advice, based on Mar>dand weather, 
might not be gimd advice hr your area. But don't 
forget the wire mesh; it will rust away in a few years 
tinaybe five or ao). By then, the grass wdll have a 
good mot system, and the soil will be as compacted 
as it's going to get. 

Lawn Cutting 

If your house- is similar to mine and the side slopes 
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are you in Fig. Ki-16. There is really only one Inwn mr>wer, tion't take U lightly. Irt ihe past 2(J 

practical way to cut the grawa oit this bank. Use a years, 1 have had two accident s,, t>ne with each ffHjt 

light weight rotary Sawn mow^er with a rope tied Lo slipping under a mtary Jawit mower cm a hill— not at 
the back. This might seem awkward to you, the first this underground h^>UBe but at previous Umatinns, 1 
titne. bui it is very easy, effkienl, as well as great think Tve learned my lessrin. You should learn by 
exercise, tny mistake; it's less painful. 

I enn't make this following point strong Now that you’ve tlujught about the probJc ms of 

enough. Do not w^alk up and down or across the getting grass to grrjw^ and then cutting it, you might 

slope with the lawn mower. Stand at the top edge say, "If it is that much trouble, then I won't plant 

onlyiaid let the mower dowm slowly. Pull it bat^kup grsiss on my hanks,” If you plant Fin ivy or green- 

the same way. You will soon Eearn to control the ground cover, it looks acceptable for a while. As it 

moW'er easily and also leam to avoid cutting thu grows and the o>o! stake lv>ld, the leaves spread out 

rope. As for the rope, use t^r-inch or thicker rope, like an umbrella. This kills anything like grass that 
Tie krujts every often to help with the grip would try to fill in the spaces l)eLween planlii- Wlien 
required to pull the mower up. Of course, use a heavy rain falls, the water runs under the leaves, 

gloves to avoid rope bums, washing dirl awFiy, Once erosion starts ][ is hard to 

For safety's sake, do not let anyone get below stop, 
to watch what you are doing. This rope has broken a I have no personal experience on this problem, 

couple of tinieji on me and the mower goes until it bul I think it shtmld be given thought. 1'he otily way 
hits someltiing, cutt ing most things in its path. If you will know is to try it because with each situation 
you think I'm exaggerating the safety aspect of this is different f slope. clirnHilc, etc.}. 




Fkp. 13- IB. Cutting the lawn is s Erick easily rrasterecl. 
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Utilities 



B)' lujw ytiu [>u>shl ttt be plea^d with your ton sLruc- 
lifjn jjhtlity. You have a concrete &heli^ fltKir, 
nwf, Hnd bk'ick walls. Frutii here [jti U) final cymple- 
[ion i( will easier physically, but al times the 
rrienlal preasme wlh beHin to gel (.0 you. If the 
building inspectors haven't hassled you or some 
neighixjrsare not up in arms, you're very lucky. FM 
I'm sure you have all those minor problems under 
control. 

PLUMBING 

PlumhiTsg is one cjf the easiest trades to do yourself. 
Most ItH’al codes will atlow^ the Iwmeowner to do his 
own plujiibing with a special hornenwner permit. 
The best thing ab<)ut plumbing, both water and 
ilrain, is t.fcit it's safe for an amateur to vvork with. 
Common sense will tell that drains always run 
dtpwnhilL 

The codes say that a grtn>d drain drops Vi of an 
inch f[>r every foot of length. Ofeourse^ this rate of 
drop h not always true, especially in drains that are 
2 inclies m diameter or smaller. If you ftdlow^ed the 



codes, you sbtmld have 4-inch caat-inm drains 
under the concrete slab. This is a nationally ac- 
cepted code. Once above ground, however, the 
codes arc as different as day and night. 

Stume local codes allow the use of polyvinyl- 
chloride pipes (commonly cal ted PVC pipes! Some 
places require copper or steel. Other places allows 
common plastic to be used in certain drains. All I 
can t«ll you is to check your plumbing codes. They 
are usually fair and easy to meet, especially the 
drain phase of plumbing. 

One of the things that has changed and im- 
proved since my house was bull in 1977 is the 
increased Ubie and acceptance of plastic pipe of all 
kinds. As you go through the code requirements, 
you'll notice reference to thin wall plastic, CPVC! 
and PVC. 

Thin PLaritic. Thin plastic is a sptedal plastic 
pipe used for nonpressure drains such ^s a 
bathroom sink. It's less esepensive than PVC. 

CPVC. CPVC can l>e used for hot or cold 
water. Use plastic anywhere you can in the plumb- 
ing phase of your underground h{}use. Professional 
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p!uj libers fnivor meLjl pijx.-' (hlil'Ii as copper). Why? 
rk’Caiase \l Lakes ktngtT Lc> install and has to 
replaced, thus nicjre wcnk for ihe pltittibing trade, 
riumlxirs won't admit, to this, but tls Lmo. 

WATER PIPES 

TlKi same is crue for waLerlines as tor drainSn As you 
read the rej^ulatkmscoverirLj^ portable water pipes, 
you will notice that if copper is required it will be 
ei Liter W of an inch or of an inch in dinTpeter, 
depending on how many hrnnch hues are involved. 

Regardless of the size required. This pipe is 
really called bard copper tubing and it is bU'Ught in 
IfiigthH approximately 130 fefl long. There is a spe- 
cial copper pipe cutter tbn is inexpensive and in- 
valuable when doing your own plumbing. Buy one. 
[)ci not use a hacksaw. 

,'\fter the pipes are cut and ready to he soldered 
into a fm i n g, t bf ■ y must he d e ane d w it h a sv j re br u s h 
or steel wool. Each part to he soldered must have a 
bright shiny finish, tlnce tliese parts are shiny they 
are treated w-ith a soldering flux paste. This is an 
acid base paste — similar to icH^thpaste— that cuts 
jijiy t Trice of oil or grease off of the copper. Solder 
will not sticlt to copper if it is coated with grease. 
This procedure must be followed to ensure a w^ater- 
tight etntneefion. 

Plastic tPVC) pipe can be used in place of 
copper pipe' in most instances, I suggest that you 
use PVC for [;o id- water pipes where possible. It is 
sn much easier to work wiih than copper, PVC 
wonH rust, and it's easy u> cut and put together. You 
will most likely have to use quite obit of copper pipe 
to meet the codes. Don't waste it because it is 
expensive. Another impirtani thing to rTemembur is 
to always buy tlk.- besL^juality valves, pipe, fittings, 
faucets, etc., to install in places that are difficult to 
get at for repairs. It’s one thing to have a leak in an 
open area that is easily accessihSe for repairs, but it 
is a nightmare to gel to a leak iti some obscure 
cubbyhole without wall demoliti{>n. Quality is 
equally imptntanE when getting the spigots for bath 
and kitchen. Cheap units will rust aw'ay tie fore you 
know it, and they are difficult, if not impossible, to 
repair. 



CLEANING NEW WATER LINES 

After you use cement, glue, solder, flux, and any 
other substance it lakes ttt asseinbEe a waler-pljx' 
system, it’s only natural that it's infested with ail 
types of bacteria. Tcj make these pipes do an and the 
water usable for human consumptioTi, there is a 
simple iiperatiun comnionly used to disinfect a 
w^atcr system. Flush the pipes with a mixture of 
approximately 1 cup c^f laundry bleach tri a 5-gallon 
bucket of water and pump thiy solution through the 
pipes until you're sure it's coming out of all the 
spigots. Once tlie strong bleach t.aste sampled at 
each outlet, cloiie off spigots and let the hleiurh 
wtiter set for about I'i hours. Then flush the pipes 
with clean water until no bleach taste is present. 
The Ifjcal health department will check your water 
[0 ensure it is safe to drink (usually for free). Call 
them because they are usually helpful. 

MAINTENANCE 

One of niy reasons fur goiug underground was to 
eliminate as tnuch year-romid maintenance as pos- 
sible. It doesn’t m:ike much sense to do away with 
exterior maintenance problems and build in interior 
pt'oblems. The same theory is even more true when 
buying your deep-well pump and installing it. 

Buy n reputahie-brand, submeraihle deep-well 
pump. 'I'bey are easy lo hcwik up, but it is a some- 
w^hat physically demanding job to low^er that heavy 
pump and plastic pipe 31 Xl hundred feet down n 
fi-inch- or 7-inch-diEimeier steel casing, Ooce it's 
dt>wn. It should be gotid for 10 years or more. 
Follow in SI met ions closely; double check the plas- 
tic for leaks. 

Check out all phases of wiring before lowering 
the unit dow^n into the well casing. Be extremely 
careful t>ecause pijje and electric lines slide down 
the sterd casing. 

One safety precaution that must be taken is to 
attach the electric wires to the w^ater pipt' with 
electrical tape (see Fig. 14-1). this every 4 feel 
for 1 he first 50 feet or so. The reason for this is that a 
submersible pump Lends to rotate as it starts much 
the same as a car engine raises up as you rev the 
engine. This movement will rub loose wire against 
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FI 9 . 14-1. Wrap elEK:irlcal ground wlrsA and plaaiK pipa to kaa^p wlfce frcm scraping against the wall casing 



the well and cau&e 3 shuit. I know because it 
happened id me after three years. If you pull up a tl of 
this pipe with the pump hitnging on the end, this 
time the line i$ tub of water and the w^ater weighs 
approximately 62 pounds per cubic foot. It won't 
Lake you long to reali^ how heavy this is going to 
be. It could easily exceed 400 pounds. 

ELECTRIC WIRING 

If you are careful you won't wasite your valuable 
lime on something as unnecessary' as frayed elec- 
tric wires. Question your wfHilesale supplies^ They 
are usually very ctMiperativc* If you have a little 
extra money, I would suggest iettiog a pn 1 l^es^^it■)rtal 



do the pump instaMatiaii. It's a gamble doing it 
yourself. 

If you followed my earlier suggestion and in- 
stalled plastic conduit in the roof abb, your electric 
WLrliig runs will be much easier than if you plan to 
run all wiring around walls. If you are doing your 
owui wirings I assume you must have some know- 
ledge of the subject or know someone who dr>es. 

Most electric codes will allow a homeowmer to 
work on his owm houso. Some communities even 
have a test you must pass. If they have a test, it will 
be on the basics such as which wire is ground, what 
slae for so many amps, etc. If you know nothing 
about electrical wiring, you'll never pass. 
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Electricians 

If you havt' thi.’ [iionty iiiid sre short on eltfLiricat 
ejtpL-rk'rice, I'd su^^t'st you ie| rtHisteredelectri' 
L’iaji do (he wiring, Ekctriciiy is ont^ o( tht: most 
diffieult imd most dangt^rous of all the trades. Many 
pn>les^bnHl eleL'tririiins w^ork for bigcompEmbs by 
[lay li.fr a high rate of pay untl tent fits, but will work 
for you by night at a much reduced rale. 1 mean a 
[Tiudj reduced rate. If you do decide to hire an 
e led r in an, check around and get one for a good 
price. Ij you do it yourself, go to the wdioJosale 
outlets for pfuts- They will sell lo an individual in 
large qu-mtities. You save u bundle over a sinall 
retail outlet. 

Wiring 

If yiju're doing ihe electrical warrk yourself aiid you 
now have all the materials, the runs are made just aa 
if It were [be basement a conventional kirne. The 
underground concept does not present any prob- 
lems with wiring. Wires are damped to the block 
will I in straight runs and all turns are made in 90 
ilegrees if piissible. When rtmgliing-in receptacle 
and switch boxes, tfiey are mounted lo the block 
wall by nailing and gluing a furring strip (usually 1 
inch by 3 inch) alongside rifa bole knocked carefully 
ji] the concrete block. Locate the w^eb of the block 
before you start. Mount ears of the receptade bjs 
to ihfi w(jod. 

Peed wires pt:r ctide and conlinue until all the 
wires are in place. I’hen go around iind cemeiit in all 
excess areas around ihe box. If codes allows and non 
mL'iallk receptacle bt.ixes are available, try to use 
them. Kven if ii wire should short out against the 
sides of the box, it wajuld not ground out. I used 
thtjtn and they worked great. Once all wire is in 
place, use a felt-lip marker iblrick or blue) and 
identify enidi wall. You should identih' tbetn by 
n,'ime, inrikating direction and spelling out any 
0 titer inkirmfuion you feel might be valuable in the 
future, Hrmi this information in letters apprtkxi- 
mately I;! inches high. Then tjike a dear black and 
white phi>[[kgnjph. This w'ay you can go back yeurw 
kiiei' and locate wiring if necessary for additions or 
any other reasons, 



Be sure to wait until you get fill the furring 
strips in pi nee Ire fore yt]U lake a photograph; it^s 
good lo know where the strips rtne also. Asa rule of 
thumb, fake the phcflo jusl before the Shcetrock 
goes up. 

sectJnd pret:autiun could be taken even 
Lhtnigb it's lime erjnsuming. Make sure the pictures 
are gtMKl before cltissng the wall. Perhaps y<>ucfmld 
ustf an Instant- picture camera. I recall I dosed [>ne 
room and the film devek>ped totally black. The 
itiformation is only in my memory (which is kiiLjwn 
in fade once in awhile), Get good plclures|; it^s well 
worth the extra effort, 

Tefephorve Wiring 

Ictmsider Ihe lelephirne an important utility. Why 
not prewire your house for the telephtine just as you 
did for the electricity? This is another area where 
you can save money. The receptacle boxes used for 
telephone outlets are ihe same as the receptade 
bo.xes used for standard electric nutlet. The boxes 
are inst filled into the concrete block exactly rts if 
they were to be used foi' electricity. You can make 
arrangements with the phone company to install 
these b£>xes yourself, saving approximately SllJ an 
outlet. 

Once you install tltc boxes in the locations of 
your choice, the telephone company will come in 
and complete the wiring in&tallatkjn. The tele phone 
company will work with yon in most c 3 He.s. Even 
though ] installed a phone [>utlet in every rcMjm, 1 
only Installed two phones wdth jack cords. You can 
unplug either phone and carry it to any room In the 
house without paying for extra lelephones. A^k the 
phone c[>mpany ht]W ytju Cfin install the b[>.xes and 
save money, 

Oim't use any ol the liquid tuels on %'ap<ir gases. 
Stick to electricity for everything. He member, ytm 
donh have windi>wcs to opeti iti emergencies* All 
utilities— plumbing, sewers, electric, telephone— 
arc basically iht^ same when building either an un- 
depgr(jfund house or buiidirig any standard slnicture. 
When all walls are block, it is obvious lhat you will 
hfive fi problem moving or changing any utility once 
the final walls are in place. 
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'rhe nicest thing cibout reaching this stage is now. This is your first taste of convenience. Dp 
the cotiveiiietjce factor. For the first time you can until this pcnnL, you were really roughing it. I re- 
plug in a light bulb. Water Is now available for member what it was I ike to reach this plateau. If you 
washing, mixing cement, or whatever else is re- w^orked as hard as 1 did to get to this point, it's a 
quired. The bathrooms might even be hooked up by gwd time to celebrate. 




Woodworking 



Approximately percent of an undtfrgrutmd hou^e 
iij coticrtite. You might think that your woodworking 
ability won't be tested. How wrong you are! Your 
woodworking ski] 1 5 will be put to the test in banging 
doors, iriint and baseboard molding. This Is w^here a 
radiabarrii saw will be very valuable. With a few 
except ions, the fine trim of an underground house is 
very sinular to that of a conventional home, 

NAILS, NAILS, NAILS 

lieft)re the trim phase, you wnll have to pound over 
3(XK) nails into concrete. If you have never driven a 
nail into a concrete block, you don't know what 
you're missing. It takes much more force to drive a 
nail into concrete than into wood. These 3WK) nails 
will be used to attach l-x-34nch wmd strips to the 
block w'hi]. The 3-inch strips should be evenly 
spaced. Whatever you do, don't leave spaces wider 
than IH inches. If you do, the Sheetrock will flexor 
p(]ssibly break. See Fig, lo-l. 

Before these wood strips are attached to tlie 
blfjck wall, you should apply stime type of adhesive 



designed for giupping wood trj concrete.. Readily 
available at any building supply store is adhesive in 
tubes like caulk, k is applied with a standard caulk- 
ing gun. This iidhesive is commonly called ptmei 
xApply a bead of panel cement to etich bi>ard 
in a siijiilar way toothpaste is applied to a tooth- 
brush. Once these boards are nailed up and the 
cement harden these strips wifi not fall. 

The masonry nail is commonly used to at tat; h 
wood to solid cemcrete (like .a fioc^r slab). The cut 
nail (Fig. 15-2) is rectangular in section. I have 
found that cut. n^jils are easier to drive into concrete 
block, 

Drive a nail appioxiniately every 2 feet. A 
rule-of-thuiTib to go by is that the nail should be W 
inch longer tluiu the board you are attaching. 

As you are hammering these boards up, you 
will notice a tedinicjue is required to get this arm- 
breaking job done. You wdll s£Km see tlint the nails 
go into the block very tightly. If you give tbt^ nail 
one last hit just to make sure it is tight, then all of a 
sudden it will ptfp loose. This is because of the 



140 





Fig. 15x2 r^Dilcs the difference in naits used on concrdEe. 



Fig 15- 1 fMt>s span o (oo greal. ihe Sheetroeit will buckle. 



vibriition CEtustfd by the:: hammer hitting the surfatrt 
of tht board and not tho nai!. 

As ihr* first nail in. a particular btiard is driven in 
tighu move along abcmt 2 feet and drive another, 
OntT the next nail is started into the wood, hold 
your fret* hand on the wood to dampen the vibration. 
Continue this prrKietiure until you have nil the fur- 
ring Htripa in plrice. These furring strips are needed 



to hold [be Sheet rock or paneling on. the wall, 7'he 
1-inch air pocket creaied as the covering goes up 
selves as a great insubtor agEiinst temperature 
chEinge or bumidUy. 

Some builders wiH place a sheet of 
polyethylene between the furring stripir and the 
block as a moisture barrier fKig. 15-3). Unless you 
feel that your area is gtsing to receive an excessive 
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Fig 1 S-3. A pol^Blhyiena sniaW coul<i i» used as eirtra pfacauuon 



amount a( rain, the ph^iic will mfsst likely be for 
naiiKht, The other aide of the coin Is that thia plastic 
isn't very expensive f approximately 5 cents per 
square feet): il canh hurt to install il against the 
walla. I didn't and it hasn’t affected my iivinsaTea. If 
you are Koing to have a rntnstufe problem, the 
plastic ttn the walls wili be oflittle consequence in 
the Utna run. (iive it consideration and ask your 
engiireer, 

HANGING DOORS 

When building a conventional hcume, it is staitdard 



prxjcedure to use 2“X-4-incb interior wall studding. 
Therefore, Interior w'alls always turn out to be ap- 
proximately inches thick. Because of this di- 
mensional consistency j some comp^mies manufac- 
ture a pnehung door assembiv. The door h already 
attached to the frame with hinge^i find all final trim, 
1’be builder just inserts this a.SE»embly in place and 
"presto/' the entire doorway is eompiete. Simple, 
isn't it? 

hut if you built an undergremnd house to the 
specifications 1 indicated, youiujw have alt of your 
interior walls at least S inches thick. Add il up. The 
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walls Hire S V; int::he3 wide. The furring strips nn boih 
sideti cjf tlw w^all are nf an inch thick eEtch. Ajid 
dcin'l ftjrget the tw'o pieces of ^-incb Sheelroek. 
This adds up to a thickness fjf 8 inches, 

liecause underground honies have not rcrdly 
taken over the building world, no mimufacturer 
makes prehung doors to 8-mch-Ehick walls, Hy ntiw 
you have guessed it, ;Tn under ground home builder 
has lo completely huiid his door assembly from 
blank lutnbcr, even to the point of drilling boles for 
and attaching door knobs. 

1’his might not seem like a big deal but it is. 
Hanging a prehung dwr assembly takes atKmt half 
an hour, liuilding a doorway assembly from scratch 
lakes even an expert carpenter 10 times aa long to 
finish. Also, the quality is never as gtH>d as tlic 
factory-assembled units. Anf>ther fact you have to 
face is that you can't possibly build a door assembly 
as inexpensively as you could buy one if it were 
BvailEible, 

There is a special fcKil avatUible to ensure that 
ihtr door-knob hole is in the correct position every 
time. This drill assembly is expensive and Itard to 



find, but you must use it to ensure uccuracy. See if 
you can rent or borrow this twi. F^uy one only as a 
last resort because you will probably never use it 
again. 

If you are wondering how to go about btilding a 
door frame from scratch, simply examine a conven- 
tional house and expand the width by buying wider 
boards. Use 1-inch boards commonly referred to as 
shelving boards (Fig, 15-4i, These besards come in 
different grades that are usually referred to as 
"clcEin" and "H" grade. 

Clean wood Is free of knots (maybe a small 
blemish) Eind is basically the best grade of wTxjd, 1 
suggest you use B- grade wood because if you're 
going to stain the wf?od the “knot" vidll look good. If 
you're going to paint this wood the knots will not 
show. Knot holes and nail holes can be covered with 
a wood putty or even wallboard joint cement. See 
Kig. 15-5, 

Always use fiiiishing nails, not common nails, 
to build a doo r frame . See F ig. 1 5-6. N ever use n ail s 
larger than reciuired to make a secure joint. 

Missing windows will elimiuEite some of the 



t/2" Sh«etrock 




Fig. 15-4 Prehung daors somelinnes Uoni'l work in an underground house. 
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rig 15^S BASK iTems usad Id make & door (ton scratch. 




Flfl IS'E. JuSi a r^mlndar of Ihe difference in the nails ueed. 
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fine finishinji tbit ccimmcin to <i conventbiial 
homt; you do have □ trade of^^>^ wsris. It misht take 
lonj^L'T to hang dockrs In an luider ground house, but 
lesti lime tu finish off the trim work ta fair trade). 



WOODEN WALLS 

Your design might not tail for block (masonry) walla 



throughtmt the interior. Many designs have used 
standard studding in 1 6 - inch centers with 

standard ^-inch wallbfjard tShcetrock). 

If you use this method, the prehuitg doors 
could be used. Lie ware of a design lhal has net 
concrete waits or pillars for support between the 
exterior walls. 
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Adding Trim and Fixtures 



While readmit this book, you've m>l!ted Lhal Tm 
giv’iuji my p+rrsonij] advice and opinions. 
membtir. Tve already lived in my underground 
house f{>r five years so 1 know the reaction friends, 
the ijeneral publiCi neishlxirs, and the bspectors 
will have. As br teebnic-il advice, any enj^ineer can 
fl>!ure the slrens;th of material, electrical require- 
ments, and other specific sciences. It's the nonexact 
areas that c<m make or break the success of your 
underj^round home. 

DECORATION AND LAYOUT 

As you begin to pliin interior decoration, do it with 
an open mind. I suggest you use unusual rnalerials 
and designs find layouts {Figs, lfi-1 through lB-5). 
Don't forget that an urtdergn.>und htfme is unusual 
and it takes a special personality to own, build, and 
design one. Once you are committed to going un- 
de rgrf>und. you lujve Ui face the critic ism anyway so 
you might as well add a few strange colors md 
designs. Why not have mirrors on the ceiling? Use 
whatever ideas you have hidden away in the back of 



your mind thai you (htnjghi you could never use, 

I mention mirrors because they probably 
create the grentest difference in a room that anyone 
single addition can create. Murals run a close sec- 
ond, but mirrors make a riK>m look bigger, brighter, 
and more exciting. Use mirrors generously in your 
underground home. I did (Kig. 16-6) and I plan to add 
nmre in the near future. 

BEDROOMS 

We gave an open, warm feeling to each of our 
Ijedrooms by tlte use of special wall murals (Figs. 
lf)-l and 16-^). These murals are available from 
m:yor w'al] paper suppliers and range in cost from 
320 to $150, fiurely you'll find a design to fit your 
personality and taste. 'I’he mumi, such as t he woods 
scene in Fig. 16-2, gives a warm sensation ii:> any 
rfjom, especially one without windows, 

I also suggest that yoti don't create a reverse 
conditkin by biinging a murfil that is congested or 
tiKi busy. These are psychological conditions ihrit 
you create without being aware of it. Keep murab 
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Fifl. 15-2. The mural on ihe den wall olvea an open fwlmg, 
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Fig n» (oyer anea {tookfrig to the front floor). 
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Fig, Another bedfoom done in Slgtit colora. 



pedceful, gentle, and Wiiirn, They work well in 
cretuing the atmosphere you prefer^ 

KITCHEN 

Hecause you dtin'i have windows on any wall, you 
Ciiti really utie the tinobstructed waits to your advan- 
tage. In addit ion to murabi consider fulhwall btKik- 
case 3 or room-length she Ives. Vou'll be surprised at 
the uses ytiu will find for alt of (be additicmyl wall 
space, Figure 16-7 shows our kitchen. We used 
earth colors. Otherwise^ it’s very conventional 
even if it is 6 feet underground. 

Now ttutl this kitchen has been in use ft3r nearly 
five years^ I can honestly say that the absence of 
windows did not causti a depressed atmosphere as 
some people question years ago. 

If you noticed the carpel shown in Fig. 16-7 you 
will see that it is still in good shape five years later 
after dozens of spills and mishaps. This is regular 



good-grade, living-room carpet installed in the 
kitchen. It is proof that the longer shag carpet can be 
successfully used in an area commonly reserved for 
standard indoor-outdoor c.arpet. 

APPLIANCES 

1 recommend all-electric appliances In 1977 and 
now seven years later I can reiterate that was a wise 
decision. ‘I'he increase in the electric bill is more 
than offset by the absence of other fuel bills. The 
all-eleclrit: kitchen is the thing of the future, espe- 
cially microwave cooking. Use it to your advantage, 

RECYCLED MATERIALS 

Because most underground homes are built with 
energy savings in mind, why not carry that theme a 
little farther? Use Recycled building materials* Au- 
thentic old bam wood h a g<3cjd place to start. It will 
take some searching of the old farms and coun- 
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Fig. 16"7 An undorground kilchgn Is no diMerent than an abovs ground KUchen, 
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Fig MoEiCa the b^rr ww3d thaE ia difl^cjll to Hod. 



ttyside tti find wood that the owner will let you buy 
at a reasonable cost (or ttmybe even give to yoii)^ 
Disinfected, trimmed bam lx> 0 irds in a hallway or 
family rtHwn a very attractive appearance, com' 
plimentar>' to any underground house (Fig. lfi-8). 
Also, you can find brick from an old building for 
steps, walis, shelves, floors, etc. Old brick or stone 
is relatively easy to find (Fig. 16-4). 

FURNITURE 

Why not re fin iah old or previously owned himiture 
to suit your taste? You'll be mentally and financially 
rewarded if you take the time to salvage some of the 
past to i?n with your home of the future. 

CARPET AND PADDING 

Once you are ready for carpet and padding, shop 



around. Prices and (quality are as different as day 
and night. As you probably realize, the carpet will 
be the single most eyecatching item in your hf>use. 
Quality carpet just jumps out at you as you enter a 
home. Also remember that the bright, light colors 
will reflect light and give a warm, dry feeling to your 
ho nsc. There is no use adding to the stigma of a cave 
by using drab colors. 

The pastel shades are the ones I found to be the 
brightest and the easiest to match furniture and wall 
hangings. Off-color or unusual shades only causes a 
problem with the final touches. This is especially 
true if you're on a limited budget. 

PAINT 

Always use light, bright colors. 1 suggest earthy 
colors such as greens, yellows and browns, etc. 
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Aruitbtr suj^gesLion I ihink you wiEl find helpful 
when pi^mtinf; ia the; use of "sandpaint/' This is a 
coniine rciii I produci that is nothing more than a sand 
product added to latex paitil. It is thick, like paste, 
and applied with a sprjnge. It nealEy gives a diffeix''nt 
effect to Slu'etrock w^alls. In addition, you do not 
hijve to sand the Sheet rock as smooth when sand 
paint is going to be used. 

One disiidviintage of this paint is that it can't be 
washed. Lhm'l use this rough surface where din will 
easily sccumuitate. This intrudes TV rfiomsor small 
children's bedrooms. Hallways next to the garage 
always manage to get dirty so use a paint that is 
very durable when washed, 

INTERIOR GARDEN 

One of the spots in your hfjuse that will receive the 
most attention, simply because no one eJse has one, 
IS your interior garden. If you didn't include one, 
you'll sotm wish you had iFig, L6-9). In our garden 
area, we used 8- 3<- 16- 1-inch- thick concrete cap 
block. These replaced the original wood stepping 
block becaust: rotting occurred due to constant wa- 
tering of the plants. Plants grow quickly under ideal 
tempo niture and humidity condituyns, TTye garden or 
indoor atrium is a must in an underground home like 
my design. If your design has the exposed souther 
expHJsiJTe, then a garden can be eliminated. If no 
exterior surfaces are open, then a garden is the only 
way to go, 

Wc also hang many live plaryts over froin the 
dome (Fig. 1 6-10). At times, they even form a ceil- 
ing of live plants overhead as we walk through. 
Clinging ivy is another way to cover the block walls 
in your atrium. 

LIGHTING 

Another sub}ect that is only as limited as your 
imagination ia lighting. This is especially true in the 
garden (Fig. 18-11} and Fig. 16-12). Give thought to 
using dimmer switches, ground-level lights, or 
hangingor side-mountedfixtures. Regardlessof 
wlierie, how I or the quamity of Illicit fixtures, why not 
experiment with colored bulbs (especially hluea and 
greens). .Any good electrical supply store will have 
an ample supply to choose from , 



Once you start installing light ing outside, w^hy 
not cimsider lighting the edges of the driveway with 
small direct-current exterior lights? Remember, 
[he driveway is one of the few things that is visible 
from the road. See Fig. 16>’i:?. 

One fixture or device that we made use of was 
the commercial electric timers that are available 
every^vhere. For example, we are e sped meriting 
with turning lights on and off in the garden as night 
falls and raoming arrives. Another use for these 
timers is to turn your hot water healer on and off at 
times when hot water is required. 1 realize lighting 
and timers are not restricted to underground 
homes, but they do give you another dimension to 
w^ork with (especially for electrical conservation). 




Ftg. 16-9. An indcwr gflrdan Is a nctal aiiractfon 
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FiQ. 16*11, Giniind lever pianie give a ntce effaici. 



Fig. 1 S-1 2- WaJl Hghilng is fiecessary 



Fig 1C’ 13. The driveway very noticeable to strargsra because the house cannot bo seen Prom iho rood. 
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IDEAS be used underground as well as above ground. 

You can find inie re sting ideas for convent ion al If you don't have a collection of pictures, re- 

homes in home and garden magazines. We ignored member that local libraries have back issues of 
the windows and found that many of the ideas could most magazines. 
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Heating and Ventilation 



Heatinj^ and ventilation can cost yoit a fortune if you 
don't approach it with a great deal of logic. An 
underground home is virtually airtight so many of 
the conventitjtia] njles of thumb will have to be 
ignored or changed. 

HEATING 

Aliy good heating-ventilation cO'Citractor can Install 
conventional sheet-inetal duct systems such as the 
ones yon will find in any Con\'entioria] house^ If yt>u 
examine any house with a forced hot-air system, it 
has at least twcj vents per One is a return vent 
and the others are for incoming hot ain These vents 
are connected to a sheet-metal duct system that 
comes from and returns to a central healing plant. 

Other possible ways of heating include electric 
or hot -water baseboard heat. Many people use only 
wood stoves to heal their underground home, 'I'he 
metal duct system is by far the most expensive ^ 
most difficult, and most inefficient system to use In 
an underground house similar to the one in this 
tkwk* The reason is that the contractor would have 



to break t hrough concrete walls at least three timea 
per room unless you construct the openings for the 
duct work into the wall as you lay the block. That 
would require considerable construction lime. 

In my casef with ten heated rooms, that would 
be at least 30 holes broken by hand in concrete 
block or solid concrete. It would cost time and 
money, and It would weaken the structure. 

A second negative reason not to use a metal 
duct system is that the .Sheetrock walls would have 
to be built around the duct to cover it when finishing 
a room's interEor. This in itself is a time-consuming 
Job, Baseboard, hot-water units are commonly used 
in underground structures because all that is re- 
quired to pass from room to room is a hole large 
enough to get a ^-inch-diameter pipe through. 
That's quite a difference. 

Electric basebriard heating units are also very 
popular because they require even less time to 
install and the wiring can be routed anywhere be- 
hind the Sheetrock. The big drawback to either of 
these systems is that you cannot adapt an air-con- 
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dit bn ing'dehiimi diner syslem tihijutd you prefer Lo 
hstve this luxury^ in the fuluro. RoTnemt^er thjit an 
underground house is definitely easier to heat and it 
stays cooler; but your locationp method of con si ruc- 
tion. and life-style will detemiine the actual heat 
loads that muss tje overcome (either cwling or 
heatingh 

FAN SYSTEM 

My system is simple but efficient, ft cost approxi- 
mately une-tenth of the cost of a conventional hot- 
air system, and in many ways it is twice as efficient 
and flexible, 1'he general idea that I used folbwsH 
Start with the room where your wc.M>d stove is 
located, This shcmJd be in a centrally located r<jom. 
As this room ht=:ats up by the radiant heat of the 



stove ^ it is nothing more than a big ho f -air plcntirn, 
scrvuig the same purpose as a plenum chamber or a 
furnat;e. My installing a miniature motor approxi- 
mately fsne-himdrcdth of a horsepower with ap- 
proximately an 8'inch diameter fan blade into the 
w^alh the fan wifi draw hot air out of the main rtjom 
into the next room. By using a variable speed of this 
fan motor, you control the volume of air that Htiws 
through the wall. By repeotingthispretcedure in any 
Fjdjacent rotim, you can circulate the air as neces- 

Dff not forget that if you draw air into a room 
there must be a vent to allow the same volume of air 
Ui escape. In some cases^ 1 used a small gr Ell for this 
escaping air. In most rooms the doors were cut to 
clear the carpet by approximately y^ inch. This 
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Fig 17-2- CXitelcfa air travola through vents Into the stove and up 1t>e chimney. 



l^'inch t:!t?aranjct? alirms the pressure to escape is to have a clear, unobstructed path for fresh, ex- 
very satisfactorily. lerior air in be drawn in as the hoi air goes up the 

Of tutir&tt, if the door is open there is no chimney, 
problem at all The airflow will continue to circulate In my house, as in many others, all that is 

by using only ihia stnalE in-the-wall motor and no required is to vent air into the atrium or garden 

duct system. The only additional venting necessary area. If your garden dome is not air light, as mrjst 
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art! further venlinj^ in the dome i&uinnece^iitary. 
This is the main rea^incin fur nuL making tile foundii- 
(ion of the ^ikylighl a loose fit. 

COOLING 

In the wariTier munths wJit'n the wood stove is iv>t 
□sod. ihe fans serve the 343me purpose of keeping 
the air movinj^^, t hus avoiding a stale or mnsly odor. 
By uainga standard, good -quality room de humid Ifer 
in [>ne or nrore roonis — ctepending on the severity 
of the humidily problem— and keUing these fans 
eiinuhile tire room air past these dehumidifiers, it is 
relatively simple to control the humidity in the 
enure house without a complex system of duct work 
or expensive central heating'huraidifvdng unit, 

Ttie disadvaniuge of putlLug a hulE ifi the Walt is 
that now sound can travel very easily from rr>nm to 
room. This con di Lion can bo nearly eliminated by 
sidestepping this air flow with a simple duct system 
you cutisLi’ucl yourself as the wallboard goes up, 
S>ee Fir. 17-1. 

This allows the air to go through the wall, and 
then travel behind the Isbeetrock until the grill vent 
is installed on the opposite w'alJ approximately 4 
feet away frtmi the concrete opening. This method 
Is only a minor adaptation to the direct air flow, but 
it is a mitjor barrier to sound waves. 

In iny ht>use. these fans run nearly 75 percent 
of the time year round. This might sound like we're 
Using a great deal of power, but don’t forget that 
each one is only one-fifth of a horsepower for my 
entire house. Most convent iouaJ fumaces have 
motors that draw more than twice the power that 



these require. This is just another advaritage of 
building underground could give you should you 
prefer to rely on a somewhat uncons'entional airflow 
system. 

I w^ant to make it dear that if you are not on a 
limited budget then by all means have a proresskmal 
beating contractor install u standard unit such aa a 
heat pump. They obviously work the best bccaust' 
of years of development under any and all condi- 
tions, Even if you do install a conventional beating- 
cooling system (duct work and all), the size of the 
unit can be approximately half tlie size required to 
take care of a home the same size above ground. My 
metiuid of small fans is the economica] way and it is 
95 percent satisfactory. The beat pump is much 
more expensive but 100 percent effective. 

Evaluate your situation and make the decision 
that suits your life-style. Also take into con si he ra- 
tion that most current building codes require n new 
home to have a standard heating system even if 
other sources (such as solar) are used, A backup 
unit is a must if the B(!lCA building code (a national 
code) is enforced in your area. Check it out, 

FRESH AIR 

In the cold months, when a fireplace is in use, I do 
not draw fi^sh air from the outside mechanically 
(fan). 1 do have a small vent that leads from the 
exterior to the vicinity of the w^ood stove. The heat 
rising up the chimney naturally draws fresh air into 
the main roi.>m. This is plenty of fresh air unless a lot 
of smoking or cooking odors are present, then a 
raecfuinical means of replacing fresh air will be 
required, See Fig. 17-2. 
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Domes and Skylights 



From the data I have co Elected on under ground 
homes^ I figure ihat about 85 percent o< them have 
either a skylight or h dome. Approximate Ey 75 per- 
cent of siK‘h borne & have some type of interior 
garden, atrium, or courtyard. I highly recommend 
that you con slider indudmg a garden In your plans 
due to the absence of windows. You need a itiethod 
of natural Eight access to eliminate any trace of a 
cave Jike atmosphere. 

Because your house is below grade level, a 
dome is easier to build and install than if you tried to 
put one on a conventional house roof that is 2ii feel 
off the ground. TEie only real challenge is to make 
the syslem leakproof. This is relatively easy to do if 
you follow a few simple rules. The first and most 
important item is to always have an emergency 
drain in the garden area. In the event of a leak, the 
water will have a place to escape before it reaches 
the interior of your underground borne. See Fig. 
18-1, 

INDOOR GARDEN 

My garden is approximately 8 feet wdde by 16 feet 



long. This seems to be the average siste. The dome 
or skylight is another place w^bere a person handy 
with tools whll save money. I built my dome in the 
shape of a pyramid and covered it with Y+’inch -thick 
acrylic plastic. It measures 16 feet wide by 24 feel 
long by B feet high, See Figs. 18-2 and 10-3. 

T[J build the super structure of a dome, all you 
need is a hand circular saw wdth a special aluminum 
cutting blade, a square, a tape measure, a good 
aluminum welder, and a place to work. Df>n'l use 
any material for structural support but aluminum: 
It^s lightweight, easy to cut, and it won't rust or 
need pfiinting. 

Check at least three or four local suppliers 
bet^ause the price of aluminum varies quite a bit. 
Aluminim is sold by the pound (the more you buy 
the less expensive the pound rate). Buy all you need 
at one time and pick it up if possible. Shipping of 
Irregular shapes is alw^ays costly. If you decide to 
build yourowm dome, try to stick to a shape similar 
to my pyramid style (show unear completion in Fig. 
18-4), Avoid curveir because the bending of plastic 
covering is very difficult without the proper 
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Fig 10-1 Always ifislall' a g^flvUy cfrairi In lUfi ganrf&n cofner 




Rg 1 &- 2 . Tl» skylfghl slTuClure urKter ocmstruction. 
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■A-2Q ST STL SCflEvV *■ 2^- LONG 



'/>■' CLEAR PLASTIC 



LAVTEX CAULK 



'A' FLAT ^VAShER / 



2" « 3" 'A" AtlJMlNuM ANGlE 



Fkj. 10-4, Skyilgrt as ll Is ael m place on Ww foundation 
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Ondirground 

HduM 



Hou>« 



Fig. 1S-S. A 2 >t 6 or 2 m 6 wduM make a skylight frame on a single plane, 



3 p<?cialiied equipment for beating plastic. 

Lt Is possible to build a garden skylight out of 
wood. This does, however, limit ycsu.r design, to a 
flat pattern (Fig, 18*5), Using 2 x 6s or 2 x 8s and 
keeping a square pattern will work well. I suggest 
that you use a wood glue as well as nails to construct 
the frame, and that the squares be no greater than 
24 inches lo a side. Once the framework is con- 
structed, place ^-inch-thick acrylic (plexiglass) on 
the top. Use 4*x-8'foot sheets. You do not have lo 
place many screws to hold the plastic in place. See 
Fig, 18*6 for a hole pattem. 

Once your flat skylight is built, you can slope 
its foundation slightly to ensure runoff. Also you 
should actac^h a rain gutter of some type that leads to 
h distant drain. Whatever style of skylight you de- 
cide to build yourself, you will find out after a year 
or two that it will leak due to continuous expansion 
and contraction, A standard silicone caulk will solve 
this problem, 



COST OF A DOME 



if you are still undecided about whether to build 
y{jur own dome or buy a manufactured, one h consider 
these facts: I complete l 1 my dome (technically not a 
dttme) at a cost less than S3,[KXl The equi valent 
structure commercially built wmuld have cost more 
than $9,000 (not delivered and not loially assem- 
bled), 1 was afraid to ask about a delivery' charge. 
There is another drawback. You'll find only a few 
dome manufacturers interested in talking lo a pri- 
vate home owner because most of their work is with 
com,mercial building contractors specializing in 
shopping malls and office buildings. If hy now you 
are considering doing without a dome or a skylight, 
however. Til try again lo convince you to inclitde 
one at any cost, See Fig. 18-7* 

Besides the element of natural light, consider 
the pleasures of a year-round growdng area for exo- 
tic plants or a small vegetable garden. In addition, 
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Fig. l8r-$. Don’t drIH too many holes. 
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F»y. i$-7. My sltyllglit sening In ptaca. 

;in atrium will j^ive you fhe ideal plHc:e for naliiral 
venti]Bili[>ri nr iiirdraw because of its heighl above 
tirade level. 

Now for the major reason. A garden or atrium 
covered by a dome of some type wilt give you a 
place to provide emeri^ncy exits in order to comply 
with some tocai building codes. Check codes care- 
fully as you design your gardeni and dome. Consider 
all possibilitk-s before locking in on a design. Fig- 
ures I8‘8 nnd 18’9 show my garden in mid con- 
struction, and Figs, 18-10 and 18-11 show k near 
completion. 

Skylight models vary greatly* Some arc de- 
signed to let light in and others can be opened as 
well. Check the local building supply stores as a 
source. 

CONSTRUCTING YOUR DOME 

If you decide you want an aluminum dome, fmd a 



gwdaluininuin welder wbo wd 1 1 work with you. If be 
can't work on your site, then at leant be near enough 
to ntake moving the welded frame possible (Fig. 
18-12). Never jnsiEill the plastic panes until the 
dome is b place and set on a stable foundation. The 
flexing will break the plastic panes every lime. 
Check prices and explain your project to the welder. 
Keep looking until you find one who is interested in 
your underground house and not just your cash. 
Try to arrange tis do the sawuig, fitting, hold- 
ing, and grinding yourself. Let the welder w^eld. 
Youll hot h be satisfied and the finished product wdll 
show it. If you are in doubt about strength of the 
material, return to ihe engineer who helped with 
the roof. If he was accurate with the roof strength, 
the dome wdll be a breeze. 

Once you find this persson capable of weldbg 
alum in im and he agrees to help you, you have to 
have all aluminum angle and fiat bar delivea'd. 
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Ftg. 16-S Notjc.fi infi WCJoh In Ihe garden airow& moisture To panel rale to plastic. 



Aluminum :mg]e and 

atucniruim f]al bir should be sufflderU to build a 
tji'picaj dome. To avoid cutting aluminum at the 
wrong angle or too short, use uardbtjard to make a 
template at the joints. 

Use a g(]od tape measure and triple check the 
dimensions after tack welding and before perma- 
ntmt welding. Continue this procedure until the 
di>me's super structure is complete. Once wielding 
is finished, use a grinder to smooth welded jaitits so 
that the plastic find wt>od will lay flat, 

If you are wondering how to cut aluinbum at 
iH>me, il^s easy if you have a standard circular saw. 
:\ny budwan? store sells metal-cutting discs thaL 
adnpl to circular pfjwer saw^s. Buy a couple: they 
cost atxmt jk5 each and cut a lot of aluminum. Trike it 
easy as youVe getting used to this cutting proce- 
dure. The blade wdll occsslonally grab or pinch, 

(Jtice your framework is ccimptete and ready 



for installation, you need to construct a foundation 
on w^hich to set this structure. I stacked 8-inch 
concrete blocks from roof slab to ground level <Fig. 
liJ-a). Then I Tiiet 8- x -3-inch railroad ties around the 
perimeter. Finally, the structure rested on the lies 
and w^as bolted down. The reason I stacked block 
with no mortar was to let the dome “breathe" and to 
allow some moisture to seep through to the earth 
inside tlie dome. 

ff youTe building a dome for the first time the 
final step is to caulk each seam using an acrylic 
caulk. Any good-quality caulk will w^ork fine. Fi- 
nally. the dome must be bolted to the railroad lies 
by using lag bolts that are approximsitely 6 inches 
long. 

As a safety reminder, do not watch the welder 
as 1 k! is we 1 dbg. The light flash will burn your eyes. 
Even a reflection off of a wall will cause a severe 
bum or prissible blincfniess. Be very careful if weld- 
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Fi^. Typical vi«w Jn garden overhead. 



177 




F»g. 10 - 13 , Tha dome slili In place after bIk ^eers; anew, wind, and ha|! haven't phaaed rt. 
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infi is subject with which you are not him i liar. 

Beware tjf tny construction metho^is. I undcr- 
sbmd that, it may b<? against some building cf>des in 
some lf>cales. Let me mention something %^ery in- 
teresting about the indoor gardens of underground 
homos. One inspector wilt say that a garden area 
tike mine is an outdoor area and that exterior build* 
ing c<x3es apply to eieetrical outlets, water lines, 
etc. The next inspector will say that the same area 



is definitely an interior room and that interior codes 
apply. I.et them fight it out. 1 say it's an indoor area. 

After a few years ofexperin^enling and chang- 
ing, you can see by Fig. 18-13 that my dome is still 
intact and working w^ell. Untie meath my dome, 
any thbg— cactus next to ivy, lilies next to pine 
trees and geraniums next to fig trees— will grow 
nicely. They all get the same temperature, light, 
and moisture. 
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Underground Home Ceiling 



Hrtvt' you ever stopped to think abijut wh:il. your 
ceiiinjj is to took like when your house is 
tumpietii? I realize that, with all the ether problems 
of building abJUt the cosmetic effects of the con- 
crete slab— your roof. If you stop and think abt.>ut it, 
you'll discover this 10- inch concrete slab has two 
sides; one is on the inside of your house. This rould 
possibly be your finislied interior ceiEing. 

THE ROOF SLAB 

If you fKJured your roof slab in one piece over a 
sheet of plastic and you have removed all the scaf- 
folding, you w^ill notice a pattern formed in the 
concrete by the plastic. Most likely this will be 
suitable for a finished ceiling texture. All that is 
required is to paint the concrete roof with flat, latex 
paint. 

Although there are other w^ays of finishing your 
ceiling interior, they are definitely a job to install. 
With all of your shoring, reinforcing, and other con- 
struction involved in pouring the roof, It is not 
logical to expect the underside of your roof to turn 



out smooth and level. It will definitely have high and 
low spots; this will prevent you from attaching 
Sheetrock directly to the underside of the concrete. 

The uneven surface is not the only determining 
factor. Prvsbably the biggest prohlem you will dis- 
cover is that you cannot drive concrete nnils into 
your ceiling. There are two reasons for this. If the 
concrete has the proper quality, it wHl be ttxi tiaiid 
and brittle to accept nails. The main reason is that it 
h physically difficult to hammer over your hesd for 
any length of time or apply enough hammering 
leverage. 

Anotlier way to gel nails into concrete is to use 
a nail- shooting gun designed e spec i Filly to shiK^t 
nails into concrete, similar to a cartridge in a stan- 
dard gun. These guns can be rented and are easy t<i 
Ufte. 1 dtin't recommend shooting nails into the con- 
crete ceiling even though it’s commonly done. The 
reason is that occasionally a chunk of cement will 
break out. I definitely do not recommend shoutinj^ 
nails into the concrete ceiling even though it's 
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commonly dorie. The reason is that occasionally a 
chunk of cemenl will breiik out, 1 definitely dfi not 
recommend shwting nails into any slab under 8 
inches thick. 

There is only one way to attach Sheetrock to 
tite ceilm]^» and it isn't easy; Using a ^i-inch drill bit, 
drill a hole approximately jVz Inches deep and in^ 
sent the appropriate part of an ancbir-bolt assem- 
bly. The anchor bolts are available from almost any 
hardware supply stone, 1 suggest you use l-x-3- 
mch wood strips that are 0 feet long for ease of 
handlkg, 

You should first place a bead of panel cemom 
on each wcMwd strip and then put anchor bolts every 2 
feel for a typical wo^jd- strip installation (Fig. 19-1). 
Now all you have to do is to continue this procedure 
throughout the house in each roum you want to 
install Sheettock. 

If you don't like either of these methods of 
finishing ytiur ceiling, there Is yel another alterna- 
tive to ceiling decoratbn. 



CREATIVE CEILINGS 

This alternative is the method 1 have on the ceiling 
of two of my rooms, AH that is involved is a little 
patience, originality, and lime* The pattern is 
nothing more than pieces of wood cut at random 
lengths, widths, and thicknesses. The largest piece 
is approximately 8 inches long. The rea^n for the 
short lengths is that pane] cement is the only thing 
holding them in place* No bolts, screws, or nails are 
used— only glue. Most likely, the smaller pieces 
will stick without support until the glue sets. This is 
especially true if you tap it gently with a hantmer to 
force a light seal. 

Experimenlation on your part wilt soon de* 
velop a style and approach that wdll make a super 
ceiling with a personal touch. An additional value 
with this method is that wtX)d is an excellent in- 
sulator and a little extra insulatbn never hurt any- 
thing. 

As b previous chapters, J have tried to be 




Construction 

Cerrwnt 




Fig 1&-T If you use lha anchor t>oli system, a screw is r.squ(red appro* irnately A feet In tangili. 




Fig. 13-3. If ^ou create a gpace on the ceiling, yfiu mighrt as wetl uae II . 
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honest with ynti on the pros and cons of each step as 
1 see the m. The ncKattve side [}f this method is the 
extra wood is looked upon as additional fire hazards 
by the inspectors. This cause conLcntion. 

[f you do glue something to your ceiling, re- 
member that almost anything can be gioed there if 
you use a pole brace until the glue dries. 
CoTJStmction glues arc very strong (Fig. W-2). 

If you plan on having a cemventionahy smmth 
Isheetrock ceiling, extra effort will be involved in 
securing the Sheetrock and getting it level. The 
easiest and moist artistic approach would be |o glue 
something directly onto the concrete or apply a 
stucco or paint of some type. Keep your imagination 
working and the results will be rewarding. 

CEILING SPACE 

If you go It} all the irouble to mount strips of w^ood 



on the underside of the slab, you might as well 
create a space tliat can be used for something such 
as heat ducts, wdring. or pipes tFig. 19-lJ). Re- 
member that you must plan the finished ceiling 
height before the conenete slab poured. Always 
keep the ceiling S feet above the floor For cosmetic 
reasons. You might live with a ceiling 7 feet, 6 
indies high, but the person you try and sell your 
underground house to might not want the lower 
ceiling. Building underground is difficult enough; 
don't make matters more difficult. 

PAINTING YOUfi CEILING 

Fora riiffereiu approach, try painting the ceiling a 
darker color than the waW, make it only a shade or 
tw^ci darker but nevertheless darker. This is against 
most decorating concepts hut it looks good in my 
bouse. 




After the Basics 



Once the hasic cfjristructitm part of your imder- 
grouinl home iscompletcH you can and should relax 
for a while before jjt>ing on to the fine details of 
hnishing, Ttiese details Include driveway surfacing, 
other than basic grnvel, landscaping, other that! 
grass and standing trees — and so forth. 

On the inside, finishing touches tnight include 
the shop workbench youVe always wanted or stor- 
age shelves. 'Ihese are all things that are nice to 
bive, but they are not essential to a final inspection 
hy the bank or building codes depart tncnt. As a 
matter of fact, anything you build is Hutfject to in- 
spection. Therefore, the less there is to inspect, the 
less chance you have of hitting a snag, 'I'ake your 
time adding these finishing touches. 

THE ENTRANCE 

Why nut give your entrance a distinctive appt^ar- 
ance? Perhaps you could have an unusual rnailbox or 
just a nke display of evergreen shrubbery^ Unless 
there is a sudden surge of popularity in building 
underground, your house will definitely be a 



novelty, and the curiosity seekers will drive by to 
take a look. Even though they might nut see much 
from the outside, they wilt form a lastingopinbn of 
your homie by what they see from the road. See Fig. 
20-1 for a (roiiL-door view of my home. 

GETTING USED TO LIVING UNDERGROUND 

There really is an adiustmenl perstHlto getting used 
to living underground, really undergremnd, such as 
in my house. If you build partially underground, the 
adjustment is lessened. 

Building underground is one thing to ac- 
complish. but living underground successfully is 
definitely another. You must realize, as you are 
building, ibit there is no way to see if you wilMike 
living underground unlit yrsu actually are there, 
bpending a few hours touring and visiting an under- 
ground honrve doesn't give a true indkatiun- 

'r ho u sands ttf peupk have been inside my 
home for a short period cjf timef but they still don't 
know for sure what it's like living there, The sad 
thing about this point is that it costs a great deal of 
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Fig 20-1 . Thw vhew apprujactiing (he front door is different than most houses 



moiit'y t,cj find otiL If ytjii don't like whsit yfni've built, 
tbt^reisabiKtjut'siionasLottsvalik^.IfyQu'rtlLiLky. 
youcoLitd sell il at a profit* On ihe other hand, ytnir 
polenritit buyers are few and far between. 

To emphasise the point of the 60€0 or so 
people whn have loured my home, approximately I 
in 2ti say that its always been their dream project to 
build and (ive underground, A little calculation will 
show you that converts to approximately 300 
perspective underground home builders in itiy area 
the L-cmntry, I've per-Honally asked every one of 
the pf'opte to give me a personaltoui' of their under- 
ground hunies as f've shtjwn them mine. To dale, 1 
haven't had an invitation and 1 don't know of anyone 
wlio has built underground. Talking and doing are 
two different subjects. A lot of people rttight like 
your underground home hut buying it ia another 
story. 

NO WINDOWS 

Probably the first thlitg you adapi to easily, as we 



did, was tlie absence of windciws. Kven though you 
think this will be the most difficult problem, it is 
really the easiest* Of course rny garden area helped 
eliminate that problem (see Fig. ZO-2). You've 
probably always had a window to 3™k out of or to 
open. Here is where your dome and bdoor garden 
wnll save you. 

STRANGE SENSATIONS 

Ftm the first few^ months of livitig in our home, we 
experienced an tidd feeling caused by the absence (jf 
ntuse. In a conventional house afier you turn the 
television off late at night and the children are 
asleep— if you sit still and listen— you might say 
things are deathly silent. Well they are in compari- 
son U> normal activity. Absolute silence is not ob- 
tainable in a home, and that is good because the 
average person would go bananas in an absolutely 
soundless room. 

,'^n underground house is some wise re in be- 
tween these two extremes tjecaiisse the block walls 
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absorb sounds. Noises such ids hot water heaters 
wamiing up, the presence of car r\oises on the 
nearest road, airpianes, ordoj^ barking are ah con- 
sidered "normal/' These are n{>w almost totallj^ 
eiintinated. 

The strange thing is that if your daily routine 
takes you to the outside worlds such as shopping or 
school, your ears become tuned into the sound level 
around you and your speech level is comparatively 
higher. When you walk into your underground 
home, especially for the first few months, you will 
find yourself talking louder than necessary^ by force 
the habit from trying to be heard normally on the 
outside* 'Phe absence of background noise isn't 
noticed, ttnd you continue talking as If it were pre- 
sent. This is st>[nething you get used to in a short 
lime; it's nothing to get excited about. 

The layout and configuration of the rooms 
make quite a difference as well as the carpet quality 
and the amount of glass. You must realize that if you 
have hardwood flntnrs and loads of metal and glass 
furniture, the aound-absorplion factor is di- 
minislted. 



RADIO AND TELEVISION RECEPTION 

,'M lowing for rad lo and television reception is some- 
thing that never crossed my mind as I designed my 
house. Once we moved in and turned the radios and 
televisions on, we immediately noticed that in some 
rtMjms absidute nothing could be picked up on the 
radio. The waves could not penetrate the earth and 
concrete. As you get closer to the doors of your 
dome {if you have one), the television and radio 
waves will filler in— giving some reception. Even 
close to an opening, the reception leaves much to be 
tie sired. 

Our solution was to use tlie aluminum struc- 
ture of the dome as an aerial for both television and 
radio. The amount of aluminum available and its 
configuratlrm make quits!^ a difference* You might 
have to get a serviceman w^ho is good with tele vi- 
sion and arttenrias to stop by said shf>w you the best 
w^ay to attach and run the wiring. Your design must 
have an outlet or path for the television aerial wire* 

Bad reception is easily overcome if you run a 
master aerial lead to each room as you are finishing 




Fig £0-2 Windows open to Ihe garden area. 
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Rg. 20-3. Sp«a4(»ng tjl tJitforeni— Ihat's me anct my 
car on the rool. (I'm the tail orw.) 




the walla» Before you finish the interior of your 
nnder^^round house, discuss this with a qualified 
letevision repair man. He niittht have a few' gtHKi 
auKKestiunis for your area of the country. 

Cubic or SateUite TV, If you live in an area 
where cable or satellite television, is available, I 
would su^Best you check into the service^ 

DOOR BELLS 

Stimelhing simple as a person at your front dtHJr 



causes a problem if you don't have a good door- be i I 
system. I'hat means a loud chime in a few different 
locations throughout the lujuse. [f you are in a back 
bedroom wdlh all walls of concrete block, you'll 
never hear a knock on the front door or even a 
centrally located little doi.>rbel] chime. 

It's easier to plan as you build than after all the 
walls are up and painted. If your structural design is 
different than mine, the sound problems will proba- 
bly be lessened. See Fig. 20^3. 
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Would I Do It Again? 



I am cuiisLantly asked if l would build underground 
again. The answer is emphatic ally yesE The only 
ihing [hai has changed since L977 when I built my 
uiiderKmund hou-se is that I he nalion has goiiifi 
through an energy scare (or whatever it w^as). Im- 
mediately everytme ihoughi abi>Lit ways to save 
energy', Building underground was a natural and it 
still is t[-Klay% My house saves energy but I'd build 
underground for other reasons. 

The secure and quiet feeling living under- 
ground gives you is really something you look for- 
ward to. You don't hear wind blowing and thunder 
sounds like it's off In the dialance. Living under- 



grtHjnd ia a feeling you learn quickly to be comfort- 
able with and soon miss when you visit conventional 
homes, 'Hte absence of windows is a blessing and 
not a hindrance . 

After five years of observing what happens 
underground, 1 would do very little different than 
what you just read about in the preceding chapters, 
'I'he most important, single design chaniges 1 would 
make would be the r[>of slab. It would have an 
overhang over the walls in all directions* This 
would keep moisture away from the eifterior walis. 
I know the humidity at the interior surface of my 
exterior walls could be reduced by ihss change. 
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Alternate Sources of Energy 



Alternate energy, now there’s a catchall phrase] 
Since I began building my undergroimd house, I 
have heard more stories about alternate sources of 
energy thiin you would believe. There are people 
with hiJinemade energy-producing systems using 
methane from decayed plant life and animal waste, 
|>t>n't 6>rget the water wheel and the old standby 
the w indmitl Tlwn there is hydrogen obtained from 
everyday drinking water, P^ot to forget, steam from a 
coal or a wood-fired b<uler. 

'I'hese methods are all fine and dandy, but only 
rarely do they ever provide a less expensive, more 
convenient source of energy than the conventional 
utilities such as. gas, electricity, or fuel oil. 

My definition of alternate energy is any energy 
source hsr which you don't receive a hill in the mail. 
(K course, energy Is synonymous with utilities 
when discussing home use> 1'he two basic require- 
ments are heat and electricity, I admire anyone who 
uses alternate energy-efficient or not, 

HEAT 

People who have heard unfounded stories about 



uiidergrokind homes not needing a heat source defi' 
nitely have the wrong impression. Heat most cer- 
tainly is required. The gw^d thing about building 
underground is that it only taltes about percent of 
the heat required for a conventional home, Aa you 
can figure, it doesn’t take long for a 75 percent 
annual fuel bill savings to add up to a substantial 
anaount. 

Sometime in the near future, fossil fuels might 
become unavailable to heat your house at any cost. 
Sfj you can look at the undei’ground idea as doing 
your part to saveenergiN N'ow that I have convbced 
you lluit acune small heat source will be required. 

WOOO STOVES 

Wood stoves are pmbably used in over BO percent 
of all underground homes. I base this estimate on 
information given to me by cuher underground 
home builders who have contacted me, I've taken no 
scientific survey, but I'm convinced that wtKjd 
stoves are the most popular heat sources m under- 
ground homes. 

Like many commercial prujducis on the mar- 
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kei, fire siUJvps E)fexceHeru quatity ;jnd fjtovfciii 
thdiL dire E)ult'if{hL diiiiKerous to use. You will only kcL 
wh:il you pay for in a woi>r1 stove; be prepared to buy 
"qaalky." Moat of ihu brands are sturdily buitt and 
have excel lent airflow. You will find quite a few 
mantifacturera of wood stoves that distribute re* 
Kbnally. 'fhercfore. they are not available to ev- 
er>'one, everywhere. Tliece are j^ood books written 
on wcKjf.1 stoves. I suj^pest that you make up your 
nimd inlelllj^ently by reading up un the subject and 
by phy siea I ly examining is many brands as possible 
until you're satisfied that you know what you are 
buying. 

Tftere are many scientifie results available 
front diffurunl manufacturers ind [eating that one 
brand bums twice the wood of another brand under 
similar conditions supplying the same heat, You 
could end up cutting twice the wood necessary to 
gel through a winter. 

1 d4iTi't have to buy wood, but I do realise lltaE 
wood could be a costly fuel if you have to buy cords 
of w'ood year in and year out. Kven if yciu p^dd 
prcmiunt prices, it would still be less expensive 
than £ht? oibbise fuels. Ue-sides, wood is N re' 
plcnishablc natural resource. 

If you have to buy wood by tliu cord over any 
extended period of time, you're doing something 
wrong, WtMid is everywhere. Some builders will 
even pay you to clean up the scrap wood after a itew 
house is built. Many people will pay to have a piece 
of land cleared of the trees and you keep the wood. 
.Ml you need is i good chain isaw, energy, and an old 
si at bn wagon. 

If you rnusl buy all of the WEMid for ynur wtKid 
stove because of location or physical limitation, J 
strongly recommend a conventional heating system 
wdth M w(K>d stove hi cosmetic and atmospheric 
effects tmly. 

COAL 

III &nme seclitw of the cnun1r\', coal is easier and 
less expensive to obtain than wimk]. There ate 
problems wdth the odtir and the mess, hut it's less 
exptniHivo and easier to handle than wood. 

The impojtant thing to remember If you use a 



stove is U> locate your heating unit centrally. Your 
chiEimey is the main part of your natural healing- 
vent il it ion system. Put it near the center of the 
living area, Xa, ynur hut air rises up the chimney, it 
draws air fiTjm the pobt of least resistance. That is 
out t]f the living area as long as you prtndde n 
method for fresh air to he drawn inside the house, 

[it an underground hemse, the hot air rises up 
the chimney. This draws air out of !he adjacent 
tt]om creating a slight vacuum. This vacuum ia filled 
by fresh, colder air from the outside, thus creating a 
natural, continuous flow of air. 

I'he airflow might need mechanical assistance 
such as a sniiU fan or duct system. The exact sise 
and layout of your home wdll determine this. You 
could also use vents or lowered panels in duoria to 
Create a flow of fresh air, This^jattem of airflow will 
continue as long as tiie air temperature is warmer 
inside than outside or a slight breeze is blowing past 
the chimney. 

Your building inspector might ask, "What hap- 
pens when the wind doesn't blow, it's lOt) degrees 
outside, and you have a fire in your stove?'’ He is 
techtilcally correct but not practical. Because this 
Condition will only come up in the anmmer months, 
it is safe to say that your doors won't be continually 
shut for an extended period of time (a week or 
more), in ca.se your inspector requires additional 
assurance of ventilation, you can install a small fan 
and vem from the exterior or you can drriw fresh air 
from the indoor garden that [ Iwpe you included. 

Air ciri;ulatif)n is a subject that your inspector 
might harp on or not cn^en mention. It depends on 
your Local inspection system. If it’s a big deal to 
your local officials, rely on your engineer. You 
pr[)bihly know him pretty well by now^ 

Poryour own informat bn, let me tell you ihal 
you citn take in undergnaujid liouse the sigeof mine 
(2SCK) square feet of living area), close all exterior 
doors, hum your stove for at least five days, living 
nttrmally inside, and the atnuisphere inside will 
hardly be rit.ile. Because an uttder ground hfime is 
more airtight than a conventional home, sornt 
pc4>ple are scared into thinking they are going to 
bK!k fresh air. It just isn't so. Normal traffic opens 
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jnd iihufs tenor doors numerous limes n day. 

I do suggest [hat a vent of some type be in- 
stalled on the exposed exterior wall, and that if feed 
directly to the interior only as a safely precaution. 
This is a subject that your local code will control 
probably in great detail. If you have a vented dome, 
you’re even better off. 

SOLAR HEAT 

Solar heat is another catchall phase; it means any 
heat from sunshine. This includes a very simple 
system of simply opening curtains as the sun shines 
and dosing thcMti as the sun sets. It could be the 
oimplex systems of piping, valves, and pumps used 
on convent Loutil bouses adapted for stilar heat. 

It is my opinion from my research that complex 
Solar -heat systems wilt cost much more to build, 
install, iind maintain than you could ever retrieve in 
heal bill savings in a lifetime. Remember, I m going 
on the assumption that your heat requirement will 
be one-tourth ihnt of a convent inna I home, 

I sk^ eiKoumge you to use solar heat and to do 
aiJ possible investigation if cost is not a major fac- 
tor. Solar heating is definitely a subject whose Lime 
will ccfme, and ever>n>ne should support its use and 
research. The tmly draw^back is the initial cost. 
Notice that I saidu'iff cijme. Solar energy in all 
forms was the in thing of the late I97£)s. Americans 
are very fickte in the long-terrn accept ance of most 
things. When I built my bouse (1977), the world was 
supposedly on the verge of a solar society, quoting 
expe^n after expert. 

Well, today solar panels and solar homes are 
not nearly as popular as five years ago. A recessioti, 
of course, hurt building, the price of oil went down, 
but the real reason is that the public in general has 
not been able to accept to any type htime except the 
three -bedroom, two -bathroom rancher in suburbia. 

Tise idealists, the back-tnmalure people, and 
the conservationists arc all alive and well, even if 
their [lumbers have dwindled. They are at the bot- 
tom of the economic ladder, and don’t constitute a 
large block of the h{>nTe -buying public. The pnofes- 
skinrd. corpe^rate, white-collared mates wbth the 
pinstriped suits make up the mass of new’-home 



buyers. They want a home to match their image. 

SOLAR/ ELECTRIC 

Please do not be confused with the terms stjlar heal 
and solar electric. Solar heat Ls here today. Solar 
electric cells for domes tin u^^e are probably five or 
ten years aw^iy. Or ITs possible a major bre;ik- 
Ih rough will never tx? developed in the product bn 
of solar eiectric cells (photovoltaic cells). You c;ui't 
btiy them at the local Itardwnjre store yet. 

I believe that photovoStive cells for licjtne use 
will be made im practical by the I urge -scale produc- 
tion of synthetic fueE?^ that will pn^wer existing 
p<.)wcr plants. Thus you will always buy your elec- 
tric from Llje electric company. In addition, pc^wer- 
using items are becoming tnure and more efficienl. 
Don't hfild your breath w^aiting for solar eioctric 
cells to show' up in depaitmenl- store crttfdogs. 

A WORKABLE ELECTRIC SOURCE 

'I'here is a source of electrical fniwer ihat is less 
expensive thfdn your local power company. You 
should be well versed on electricity aiid mecharii’ 
calty Liidined to pursue this method. I'll destrilje 
the basic idea and you can take it from there. 

The alternate electrical system is to use a 
small diesel engine, such as a four-cylinder Volvo 
engine for example, coupled with a direct-current 
generat[>r that charges heavy-duty storage bat- 
teries similar l[> the ones used wdlh commercial 
equipment. Fly ei series of regulators and switches, 
you can keep tiiese iKilteries fully charged wuLh a 
minimum use of diesel fuel. The catch is that you 
will have to wire yiutr hfutse for direct current use 
instead of the usual a tie mating current from the 
powx-r company. Most of your Eight bulbs and smalt 
appliances will operate sufficiently off of de. Only 
the big electric appliances require ac. This system 
would lx? somewhat expensive to set up, but it 
would pay for itself in a short time, 

WIND POWER 

What atxsul a wind generator? .A really interesting 
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s^jurce <jf ebctricfll €ir]tfr>;y ihaE is free is a wind 
ReiKTJilcir. Tbt're are approximately 10 good wind- 
generator manufacturers in this count ry. Each 
claims to lie the niosL uffictenl. All of the devices 
work basically the same. Some use storage dc bat- 
teries while other?! use in venters w'ithout dc bat- 
terifs and provide ac. 

One ihliig to he sure of is t hat your area has the 
.iverage wind speed needed lo turn a windmilL 
Because Lht^ wind blows ai different speeds from dniy 
lu day ajid each wind generator’s conditions are 
different, it's hard to be specific about w^hat condi- 
tions are required. From my re search h I have drawn 
the conclusion that if you had 15 snilesperhour winds 
50 pt'rcent of the time, using batteries and a 5’fooi 
diameter blade on the appropriate generator, you 
could probably do away with the electric coiitpany, 
Ciill yrMjr local airport for basic wind and informa - 
turn. 

A note of caution concerns the advertisements 
making great claims about the amount of power you 
c an e X pticL The ir c La ims a re in t he same c ate go ry as 
the advertised gnismileiige of new cars (ifthey claim 
:H>, you'll gel 2tf mpg). 

TIk' distance your windmill is from the house 



is all important and so is tht height ahctve ground 
level, flon't forget ahMiuE the natural obsinjctionsnf 
the wind such as trees and hilts. 

1 researched w'indmills for my underground 
house and found it wTnuld take to const met a 

system capable of p<nvering my 2 Sflfl- square- for Jt 
house. And then I'd have Lu maintain it. I'd never 
save ^20^000 worth of electricity in my lifetime if 
you count investment, interest, inconvenience, and 
repairs. 

If you live in the higher mountains, then it may 
prove to be a practical alternative. Check things 
closely. I'he only people I will recommend a 
windmill to are rite lucky ones living near Dodge 
City, Kansas. Records indicate that Dc?dge City, 
Kansas is the windiest city in the continental United 
States. 

OTHER FUELS 

Asformetbme, hydroigen. propane, etc. feel free to 
eKiieriment with it, but don't get involved in a 
large-scale operation at the same time you build 
underground. Conquer the art of living underground 
5rsti and then move on to the exotic fuels for pow- 
ering your house. 
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Underground Home Publicity 



Thert! is u fact that you must face when getting 
involved in any project as big as building an Linder- 
ground house. As with most imuaual projects, many 
people will be interested. It seems that with the 
energy' shoilage, underground homes are surely a 
subject to receive attention, Ol course, there are 
many types of atlentbn that you get— negative, 
positive, private, and public, 

POSmVt ATTENTION 

Foftunrdtely for you as the home builder, the people 
that give you publicity, through their request or 
yours, arc fairly easy to categoriste. As you read on 
you will see what I mean, 

1 have found one thing to be 99 percent true. 
The groups of individuals who personally ask to see 
your hcmse are almost always friendly and not likely 
to cause you any problems, Vou very rarely will 
have H person ask in see your house and then had- 
mouth it behind your back. If you build your under- 
(^r{}und twmse correctly, visitors will go away im- 
pressed. Thc‘y will also become your best moral 



supporters. You will be surprised by the number of 
friendships you make that will continue after the 
house building has been completed. This is reason 
enough to build an underground houi^et we all need 
all the friends we can get. 

NEGATIVE ATTENTION 

Just as the private citizens who ask to see your 
house are 99 percent friendly, you can rest assured 
that 99 percent of the public or regulatory personnel 
who see youi' house will have a negative opinion. In 
all fairness to these people, they usually form their 
opinions through the eyes of their specific jobs: 
zoning, health, fire, insurance, or building inspec- 
tors. Don't be surprised if the dog catcher even gets 
into the act I 

Let me explain what I ntean by seeing an un- 
derground house through their job titles as opposed 
to their personal interest. In the course of my com- 
plicated mane uve rings with the country' and stale 
officials, I had one inspector who gave me real 
problems as he acted in Ihe manner and capacity of 
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an inspfjttor. As a matter of fact, he was downright 
uru’ (operative. A wtek afier the inspection, the 
same inspcclurcorilactcd me and wanted to know if 
he L'ould sfn>w my huLise to his family r This time 
everyone was as friendly as could be. Once hack on 
I lie ;oh, h*‘ reverted to his old self. 

PUBLIC ATTENTION 

Tithlic Eittention is the most critical type of at tent ion 
you wnll receive. It tan mrike your adaption into the 
community smooth, or. if the attention the new's- 
pi-iper, radio and teje vision give you is negative, the 
neighhorhood will be convinced that yourhf>iise is a 
black spot in the community. At this point, I will put 
youi mind at ease and tell you to relax. 

When a new^spaper re purler or television sta- 
tk>n contacts you for an interview; they are almost 
always forward Ah inking, intelligent individuals 
w'bij like to sec ijeople doing individuaEiwtk projects 
(especially sav ing energy .)/Fhe lime is right. These 
reporters can be your best allies if you get into Einy 
real hassles with officials, Rep<3rters, by nature, 
will see that no one pulls the w^ool over anyeme's 
eyes simply by constant expo sure in the media. 

1 do, hcNwever, have some good advice for you 
as you prepare for your interview's wdth television 
or newspaijer reporters. Know what you are talking 
about; don't make dumb, specific statements. First 
of all, they only want general information that the 
public can relate to. For example, ifarepi>rterasks 
you hijw strong your concrete roof is, don’t answer 
that it wdi! hold exactly 795 pounds per square hiot, 
First of alJ. no one knows exactly how strong your 
concrete is and second, someone will begiti to 
question your Judgement. Whatever you do, don’t 
pin yourself into a comer by broadcasting specific 
facts about your house that the public does not need 



to know. 

ff you buiJd underground in a community where 
you are the first to do so, youTe sure to get news* 
piiiper coverage. There are few things more frus- 
trating than having your projert phcjtographed at a 
bad angle or a misquote on something you said. One 
newspape^r photographed my bouse from an angle 
so that it appeared that one of the ncighbf>ring 
homes was setting on top of my nwif. 1e was realty 
S(K) feet in the background, but the picture didn't 
look (bat way. Kveryone got fi laugh except me. 

Then one reporter was sure I said UMKJ cubic 
feet of concrete w^hen I really said 100 square feet; 
quite a difference, embarrassing and there w^as 
tiothing I c{>iild do. 

Yet in 3nf>lber aitide someone drew a cartrjon 
to go with the king- di St fince telephone interview for 
a major news paper. This time the article was great, 
tto misquotes, hut the artist drew^ a cartoon of a 
tx)W' legged man whlh a beard, bc'rmuda shorts, and a 
shfitgun standing on the rmif tif an undergrtmnd 
home trying to shoot gophers that were digging into 
his undefgrn'Und house, 

I got calls from people 1 hadn't seen in years 
telling me whal a handsome man I had become. 
Once again, there was nothing 1 could do once it 
w'enl to press. And you don't get a chance to ap- 
prove or disapprove the story. Just one of the pmb- 
lems of stardom you'll have li> face, 

PRIVATE ATTENTION 

The less negative attention you receive publidyn 
the less private attention you are likely to receive. 
Accept the fact that building an underground house 
is an attention-getting project. Use it to your advan- 
tage and do not lei it cause a problem. 
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Years Later 



My Lmdt?r>;r<>ijnd hijtnp has been completed for over 
5 years now. The precedinj^ chapters describe my 
experiences dealing with day-to-day problems. 
These years have given me lime to collect my 
thoughts and change ttiy opinions on some things. 
Some of the things I thought to be insignificant were 
nott and some of (he things I thought to be [mportant 
or crucial were no problem at all. 

DOME ALIGNMENT 

As I located my hcjuse on the piece of property 1 had 
bought, I centered the structure with the front 
ckkirs facing the only direction feasible. 1 thought 
ruithing about this layout at the time because 1 
thought, if 1 was lotatiy underground, w^hat differ- 
ence would it make how the house was situated. For 
the most part there was no problem. 

The slight inconvenience I did discover was 
caused by the way the sunlight come-g through the 
panes of the dome. As it turned out, I had two 
comers of my garden area urtder the dome. About 
15 percent of the total area was ne\'er directly hit by 



sunlight. I'nis doesn't affect the garden except for 
losing a small growdng area. Needless to say, a real 
professional could have figured Lhe path uf the sun 
and the shadow it w'ouJd cast if he had given it the 
time a]jd concern. 

Another little discovery' that I made, once f 
actually settled down to a daily routine in my house, 
was that the dome sweats year round. Only in ex- 
tremely cold temperatures do the drt>p1els freeze to 
the panes of plastic. OLherwise, the condensatbn 
droplets accumulate and cling to the panes. They 
soon evaporate and dissipate into the air. 

These droplets cling to the panes as high a,s 22 
feet overhead. If the wind is blow ing slightly, all is 
well. When the wind velocity nears miles per 
hour, in gusts, the panes vibrate and thus shaking 
the droplets lot>se to fall to the ground. 

Still, it is not a big problem unless you axe 
walking thrtmgh the garden in the early morning 
around sunrise when the mosl drastic temperaluxe 
changes take place^ Unfortunately, this ia the time 
we are usually crossing through the garden from the 
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bedrofMti li> the kitchen for the first cup of coffee. Jf 
ihe lime is rijjht and the wind is blowing bjrd 
enough, you can get a nice shower. 

This only hjppeits t>nct! in a whik\ [ consider it 
a spc‘cial feature of underground Itving. I'm not 
about to do any niaior constimction to eliminate a 
few drops of w^ater. This is the type of phenoimenon 
lhal was Eiol expected. Only a year's living experi- 
ence hmughl iE io light. 

SKYLIGHT FOUNDATION 

The building ci>des call for a.ny structure similar to 
my dcjmt to be anchored solidly to the roof struc- 
ture, If you recall I did not do this, ] slacked con- 
crete hJfX’ks on the rfjof slab, using no mortar. The 
reason for no mortfir was to allow ntjrmal water 
5C‘cpagL‘ for the indoor garden soil. The inspectors 
sijid thiiL this would ctiuse a proldenii and t was cited 
for nunctiEnpliance. 

This ptdnt still has not been resolved. The fact 
is that the' stacked block works extremely well. 
Only a limited amount of rainwater actually seeps 
through, and the cracks allow' air to filter through 
into the Lop of the doirie. The suggest k>n that the 
earth w'ill settle against these stacked, un mortared 
blixk and cause them to cave in is unwarranted. My 
block are exactly in the same place 1 put them 18 
mtmths ago. tJnee thing J did do after otie year W'as 
raise the dome 8 inches higiter by placing another 
row of bitx'k around the perinieter. This was Uj 
allow a hut Id-up of din to create more of a slope for 
rain eo run {>ff. 

skylight HEPAIFt 

If you luittceciby the piclurea of my pyramid- shaped 
skylight. I designed it so that some of the plexiglass 
panek are quite Earige. The longest span of acrylic ts 
over e feet in its longest direction. This w'as fine for 
assernbly, but after four years of hot summers the 
plexigiasB actually began to sag. Mow five years 
later I must replace a couple of the longest panels. 

This isn’t a m^"or crisis but it was still a design 
oversight. Don’t make the same mistake. I suggest 
that (he longest span of acrylic plastic should not 
exceed 48 inches itt any direction, .'^fi inches would 
be a safer dimension to w'ork around. 



HEAT FROM THE SUN 

.Another interesting fact 1 discovered about having 
an enclosed gsirden area is the true prtw'er ol the suti 
to beat , A 1 1 of the a nnc hai r engineers a re te 1 1 tug me , 
"I told yem it would be hot in there.” Of course 
anyone could have predicted that, bul 1 don’t believe 
anyone expected the temperature to gel as high as 
165° K, which it actually did. Do yon know that 165° 
K fries tomatoes on the vine? 

This was a problem that I discovered only after 
I lost quite a few gtH>d yielding tomato and pepper 
plants. The solution to tliat problem is simple. If you 
are in the midst of a hot spell, spread a thin sheet of 
polyethylene (plastic) over the plants. This is the 
same type of plastic you used for waterproofing the 
walls and pouring concrete. It works well. Addi- 
tionally, during the extreme hot days of August, I 
used a portable electric hciusehold fan directed up- 
ward to circulate additional air. It is not praciical lo 
install a fan of this size permanently because it will 
only be used approximately 10 days a year. These 
are truly little bits of information that only time can 
reveal. 

CRICKETS 

Many people ask if I have an Insect problem. No. I 
do not have an insect problem. Specifically, 1 have a 
cricket problem. Right! Crickets, f can truthfully 
say that spiders, ants or bugs of any kind are not 
present. Not many above ground homes can say 
that, 

t have been told that an indoor garden like mine 
is ihe perfect living quarters for crickets. Now, 
before you get excited and conclude that my house 
is overrun with crickets. I’ll be specific. First, they 
seem to congregate only in the garden. Occasion- 
ally one will venture into another room, but a iitjr- 
mal house will have that same pniblem. Because 
they stay near the humid,, garden-dome area, it 
makes them easy to control. 

Many of the commercial Insect sprays do the 
job. It doesn't eliminate them completely. It only 
cuts down their FH>pulrition. A week later they are 
back. So I spray again. I have to admit. 1 enjoy the 
chirping sound at night. It sounds like you're sleep- 
ing in a tent sometimes. I even feel cruel w'hen 1 
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exterminiitt' hjirmlesB tirealurt^s, Nevertbe“ 

leiift, I built the htiuse for humans, ttul tdekets, 
une of us hfls lo leave —and Tnuht: onti whtj pays Che 

SNOW 

The problem v^tlli ihe snovir drifting and blot’ king 
iht' doors was relatively easy to solve. When spring 
arrived, 1 planted shrubs and trees to create a 
nalural barrier to block the drifting snow. In my 
case, as in most otlier under|?round homes, a gtmd 
build lug ItKation is hard to fiutJ ft>r many reasons. 
Trying to find a satisfactory location with a southens 
exposure ia like f>eing on a treasure hunt. Most of 
you, how^ever, will prr>bably liave to sacrifice that 
S4mthem exposure for other benefits. 

VISITORS 

I like lo share my project with people wtio are 
sincerely intere.sted in saving energy^ or who are 
merely curious. The only part about visitors that 
gets lo he unpleasant is that a few', maybe 20 per* 
cent, 1 iihf^w upat my front door without any warning 
whatsr>ever Not even a phone calL They just sho’*' 
up at the dtK>r. 

W'cU this isn't too bad sbee we try to keep the 
hi I use presentable most of the lime. For the nnosl 
part, thrdr timing isn't too bad. IfTm really busy, the 
children have been very efficient about taking viti- 
itors on ihe "grand tour" and explaining the in- 
lerc-sling pi>int«. NevertbeiesB, tht‘re are a few in- 
consicItTale people who not only .show up without 
warning hut drO it at 7 o'clock on Sunday morning. 
h'^5 asking a great deal Lo be congeniH'd under such 
circtiiiiMtiinces. If you ever build an underground 
house, you will see that I'm not joking. The timing of 
some pt'Ople is really off and I heir consideration is 
atmiJst nonexistent. Nevertheless, I have never 
refused to show anyone through who has asked to 
see my house and I have answered their questions. 

There is another type of person that will show 
up with or without an invitation. They will bring 
their children and dogs. If the children are well 
behaved, fine. More often than not they are 
renegades. These visitors are few Find far between, 
but rest assured that, if you build the only under- 



ground house in your community, you will have rill 
types of visitors. Most are considerate. 

utility bills 

.Anyone investigating underground fnime building 
has checked on the utility savings —less fuel for 
heat, etc. Although I don't use a conventional heat- 
ing systems I use only W'lKid. andaminimtira of that. 
So { have roFtllycul my fuel use by 100 [>erccnl. The 
only negative side to the energy -saving idea of an 
underground iiome is that my neighbor's electric 
bill is running approxiirifitdy 10 percent tower than 
mine. He owms a conventional, normal-Biaed home, 
I figure that 1 Eictually use only to 55 percent of 
the lolal amount of energy that I would be using If I 
actually had a cotivcfilional fuel system and a lypical 
electric bill. 

This statement, however, Is made with a slight 
reservation, Because all the traffic created by this 
new' project has begun to subside and the constanl 
use of power tools hcis slacked off, 1 expected my 
electricity consumption to drop. The actual electric 
bill higher only because of inflation in general 
and the electric company passes there cost along to 
me. Rut the kilowatt hour use per year has con- 
stantly dropped year after year, mainly because my 
family (as with evt?ryone else) became energy con* 
scious and we developed siinple methods of saving 
electricity, such as more use of the microw'ave oven 
instead of conventional electric: oven. 

I connected a few lights to fluorescent bulbs, 
replaced incandescent bulbs and finally I'm not try- 
ing to convince anyone if s as light as a conventional 
home, 'I'he first year [ overreacted by tea vbg extra 
lights on. Now 1 accepr the extra darkness as h 
better w^'Fiy of living; maybe not for everyone, but 
for us it’s fine, 

LACK OF LIGHT 

Earlier In this book, I said we adapted well to the 
absence of window's. That, of course, was my first 
thought, with only Eimited experience living with- 
out titem, I cEin honestly say that one year later the 
window's aren't even missed —not one bit. I am fully 
convinced that even conventional homes could do 
well by eliminating a few windows. With the right 
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decoration inside, the lack ofwindows is ablest in^. 

iJcm't lei anytiLie try Lu ccjnvtoce you that win- 
drows are a necessary part of comfortabie home 
living!. You'll never miss them. Nevertheless, there 
is one small catch you should be made aware of— 
oversleeping or tosinji; track of time. I'his is easy to 
do. KemembcT that, once you shut a bedroom door 
and turn llk‘ li;^hts oiuL, it is t[>tally dark. The onEy 
h(^lp you have in the morning is the alarm clock. 

l}llrin^^ the first year, we had. several oix as ions 
lo ^ileep in one of the three bedrcHims withmit 
natural lih^ht. Because it was a weekend, we didn't 
have lij ^L'l up for work, .■^Jl of a ?iudden (he phone 

rimjf, 1 (grabbed it and j^ave the party on the otlK^r 
end a few choice words, nor fit for publishingr be- 
cause- 1 ihouKlit it was 4 .^M,. It turns out it was 
nearly noon. Oversleeping happened more than 
once, espcdally to the children on school days, 

PROBLEM NEIGHBORS 

[f by un foil uii ate necessity you had to build your 
hijuse l,■lr^se enough to neighbors so that they could 
see your progress, you probably had at least one 
neighbor give you siutic over your choice tt> go 
underground. The old saying ''time heals all 
wounds" is true even in undergr<.)und homes. You 



wdll find, Just as [ did, that one year later the people 
oppfising your bouse have become tired of hearing 
themselves talk, and the neighbors who were ques- 
tionable hnye become good friends. Th(^ official side 
tne I lows just as easily. The building inspectors wdll 
be tired of talking Lu you by now (especially if you 
haven't let them get you down). 

Inclosing this chapter. I can safely say that 
only thing rtmgher than the actual building con' 
St ruction wa.fi the first year of living inside. 'Lhingfi 
arc settling down, and it is almost tike living in a 
conventional house. After five years, my dose 
neighbors, for one reason or another, decide lo sell 
their conventional hfimes ffrrih wdthin sight nf my 
undergmuiid house). Eiach of their homes sokl for 
top dollar, squelching the idea that an undergrtiund 
home devalues a neighborhiMid. 

I think the real estate agents increased their 
likelihood of showing these conventional homes by 
telling the profipedive buyers that they Could see 
an underground house in the neighborhood. The 
novelty aLtrat:ted traffic and traffic fieils homes. To 
those develop planners and owmers who WTite hi the 
sales contract that underground homes canmil he 
built in a particular housing development (housing 
discriininaLio]i), what nest? 
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“The Day After” 



If the lillc of this chapter sounds familiar^ it's inteft- 
tbrial. Once again the future of earth -shehered 
bunes ison an upward swing. When the first edition 
of this book was written in 197 7^ the key word was 
energy. Everyone w^as concerned about saving 
energi^ because of the Mid-East oil embargo. 
Slowly the general public (me included) accepted 
tlie high cost of oil tflnergy)^ When prices slowly 
began to decline, everyone became complacent 
about the cost of energy* This also resulted in a 
lackadaisical attitude toward earth-sheltered 
homes. 

Then came the highly publicized television 
movk\ called "The Day After/' about a nuclear 
attack on the United States. The movie almost did 
for the earth-sheltered home what the oil embargo 
did a few years earlier* Immediately after the 
showingof 'The Day After/' I began to receive calls 
and letters asking specific questions relating to the 
durability of a house similar to mine if a nuclear 
explosbn such as the movie depicted actually hap- 
pened. 

By building underground, you reap the same 



old energy savings benefits but you also have a 
structure ihiit is basically impervious to destruc- 
tion. W^hatever your reason for building under- 
ground, it still is a good idea whose time has come. 

How safe would underground homes be in case 
of a major explosion? Naturally it depends on how 
close you are talking about, and how strong the 
destructive force. No one could calculate exactly 
what would happen to any structure. Wind direction 
and velocity, the topography, the temperature, and 
plant growth are only a few things that would 
greatly effect your chances of survival, See Fig. 
25T. 

My house is 5 feet underground. The ceiling is 
10 inches of steel -re info reed concrete, Suppose 
there was a nuclear explosion at point "0" in Fig. 
25-2, and the first conventional structure standing 
undamaged was 50 miles from point 0. My house 
would still be inhabitable about 15 miles from pobt 
0. That could be considered 5 times safer than a 
conventional structure, but this factor must be ad- 
dressed wdih considerable clarification. 

Surviving the initial shock wave and the heat 
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Fig. 25-1 Ones you realize the v,afl3ble that could prelect oraypoee your structure. |I Js e$ey to $00 how prodse answers are 
dItfiCutt, 



wave is only a fraction of the battle. A majctr 
pniblem that ct>utd arise in an tindergroiimd house 
would be a vacuum. See 2S-3. A shock wave 
passing over an undenjround house designed like 
mine, with a skylight* would create a tremendous 
vacuum inside the house. The fast moving air over 
the skylight wraild draw the inside air out rapidly, 
the same as smoke Is drawn out of a car going down 
the road 50 miles per biur with the window open 
slightly Just because the underground structure sur- 
vives a sht>ck wave doesn't mean that the inhabitants 
would survive as well, 

1 won't get into the pioblems of water, food and 
medical supplies because these are the same prob- 
lems faced by owners of aboveground, conventional 
housing. 



BETTER ODDS 

My conclusion to this basically unanswerable ques- 
tion Ui that you would be about five or ten times 
safer in an underground house similar to the one 
described in this book. The major reason is the roof 
st.rutiure and the fact that the living area is com- 
pletely surrounded by earth to a minimum depth of 5 
feet. 

OTHER DESIGNS 

Other designs of earth-sheltered homes could actu- 
ally be less safe than conventional home basements. 
Figure 25-4 shows an earth -sheltered home that 
could be ejctreniely Nijlnerabie should it be Cadrtg the 
blast area. The all glass frontal area (a popular de- 



200 








Fig. 25-2. My undergrourid fiouse wouW h&v^ a Itve \o len (Ifnes belter eherce of survival. 
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Fig. 25-4, This condition would actualty trap the pressure inside Ihe structure. 



sign) criuld prcivi? tfj be a trap, li iis^ my laLrantg opinion 
that anucbar Wiif or an accident isn't likely, and it's 
not on my list of things to worry about. Neverthe- 
less, I've been wrong before. Should ynu feel diffe- 
rently. I can understand and 1 suggest y^)u consider 
the following design when building ytnjrundeiTground 
houses The design shown in Fig* 25-5 is a variation 
of mine* Someone asked what T could do to make the 
design in this book even safer. This is what I would 
do* 

The same idea lends itself to otlier under- 



grf>und homes. As Fig. 25-5 shows. [ wTjuld simply 
add a second layer of reinforced concrete. The sec- 
ond nxjf or protection shield w^ould be below the 
frost line f approximately inches below eaith 

surface In Haiford Country, Maryland), This depth 
changes around the country. 

I would grade away the existing earth over the 
initial roof and leave un 10-inch depth of earth be- 
tween layers. Be sure to remove any and all rock of 
any sise greater than a bassebal!. The reason for the 
10 inches of earth between layers of concrete is that 




Ftg. 25-5. Th$ second Bieel- reinforced stab of cortcraEQ would add irgmandousty to the safaty of an undergrourKi house ThaTe 
ars iwQ separate S-inch slabs of the roof's area between the 12'' roof. 
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Fig. Z5-6 The sloped rool would dlnred the explfrewn of 1T»e fenco, 




Fkg. 25-7. Slope Ihe slab in tbs moat logical dinactlon. 
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Llw earth will act ais j shock absorber should a direct 
force be placed upon the surface of the earth over 
the house. See 25-6, 

I would slope the slab appro Kimatjely 5 de* 
jfrees. This slope would act as a water diversion^ 
but its maii^ putpi>se would be to prevent a tre- 
mendous three from peeling it upwEtrd, Sec Fig. 
25-6. 

Remember that Tm not advocating this prr>ce- 
dure. t don't believe it will even be necessary, I'm 
only explaining a method that 1 would use shfjuld T 
choose to take extreme precautions against a nu- 
clear explosion. 



HOW TO CHOOSE SLOPE DIRECTION 

Common sense will help here. All I can say is to 
look on a map of your area. See what is in the way of 
a e.xplosive force. See Fig. 25-7. If you' re up against 
a mountain r let the natural terrain dti its job. Slope 
the roof the opp^ti^ite way. See Fig. 25-7, 

If the terrain is of no use, such as in the 
Washiiigion D.C. area, I suggest that you slope the 
roof away from the nearest ground- zero target. 

iJon't get obsessed with this facet of under- 
ground home building. Surviving the first day would 
only open the door to more catastrophic problems. 
Take your chances. Don't waste money* 
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